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CATEGORIES OF SPACECRAFT USED IN THIS SERIES 


PLANETARY AND HELIOCENTRIC 


This category includes probes to the various planets of the solar system and probes 
designed to make measurements of the characteristics of interplanetary space. Also 
included are the probes that will pass out of the solar system into interstellar space. 


sensing measurements of the earth and its atmosphere. Spacecraft that carry 
instrumentation to make geodesy and gravimetry measurements are also included. 
Technology, engineering, and communications spacecraft or investigations are not include! 
because NSSDC does not archive such data. 

ASTRONOMY, ASTROPHYSICS, AND SOLAR PHYSICS 

This category consists of scientific satellites designed to conduct investigations of the sun, 
stellar objects, nonstellar sources, and interstellar phenomena. These satellites are 
geocentric except for the selenocentric RAE-B. 

GEOSTATIONARY AND HIGH-ALTITUDE SCIENTIFIC 

This category includes those satellites designed to conduct investigations of the . - 
characteristics of near-earth space from orbits with apogees near geostationary altitude and 
higher. Three of the spacecraft are selenocentric. Communications satellites are not j , 
included because NSSDC does not archive such data. 

LOW- AND MEDIUM-ALTrruDE SCIENTIFIC 

This category includes those spacecraft whore apogees are well below geostationary 
altitude and whose primary purpose is to conduct investigations in the near-earth 
. environment. 
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PREFACE TO THE SECOND EDITION 


The decision to reprint Volume 1A of the Data Catalog Series for 
Space Science and Applications Flight Missions was made primarily 
because it was no longer available when its companion, Volume IB, 
was completed in April 1987. Although Volume 1A was printed in 
September 1982, in this second edition no changes were made to the 
original text, since it described spacecraft and experiments as 
they actually were during the acquisition of the data in Volume IB. 
The only significant 'revision made in the second edition was the 
addition of Appendix E, which is an index showing the pages in 
Volume 1A where one can find descriptions of the spacecraft and 
experiments corresponding to the data sets described in Volume IB. 

The organization of Appendix E is the same as that of Volume IB. 
Thus, Appendix E to this second edition is ordered alphabetically 
by NSSDC spacecraft common name. The associated investigations, 
arranged alphabetically by Principal Investigator's last name, 
follow each spacecraft name. 

Because of the organization of Volume 1A by planets and disciplines, 
many descriptions are repeated. For example, the description of the 
Voyager 2 spacecraft appears on page 68 under Jupiter, on page 83 
under Saturn, and on page 94 under Interplanetary Investigations. 
Appendix E gives only the number of the first page on which a given 
description can be found. Thus, only page 68 is given for the 
Voyager 2 spacecraft. The index added to this edition should allow 
users to work smoothly from the organization of Volume IB to that of 
Volume 1A. 

The second edition was prepared by employees of the on-site 
contractor. Science Applications Research (SAR) . 


March 1988 


John E. Jackson 
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PREFACE TO THE FIRST EDITION 


This volume. Brief Descriptions of Planetary and Heliocentric 
Spacecraft and Investigations, part of the Data Catalog Series for 
Space Science and Applications Flight Missions, represents the work 
of many people. The series will describe the data sets held by 
NSSDC, some of the data sets held by NASA-funded investigators, and 
some of the data sets held by foreign investigators; and the series 
will serve as pointer documents for extensive data sets held and 
serviced by other government agencies . 

We would like to thank the many spacecraft and experiment personnel 
who over the years provided much of the information contained in this 
volume. The cooperation of the investigators in supplying current 
status information is gratefully acknowledged. Thanks also are 
extended to the other NSSDC personnel, employees of the on-site 
contractor, M/A-COM Sigma Data, Inc., who have been involved in the 
information handling necessary to produce this volume. Special 
acknowledgment is given to Mary Elsen for her extensive editorial 
assistance and to the File Management group, supervised by Dorothy 
Rosenblatt, for their special computer processing to accommodate the 
format of this volume. 

The Data Center is continually striving to increase the usefulness of 
its data holdings, supporting indexes, and documentation. Scientists 
are invited to submit their space science data and comments to NSSDC. 
Catalog recipients are urged to inform potential data users of its 
availability. 


September 1982 


Winifred Sawtell Cameron 
Robert W. Vostreys 
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1 . 1 PURPOSE 


The National Space Science Data Center (NSSDC) was established by 
the National Aeronautics and Space Administration (NASA) to provide data and 
information from space science and applications flight investigations in 
support of additional studies beyond those performed as the principal part of 
any flight mission. This volume is one of a series of eleven that will 
describe ( 1 ) the holdings of all spacecraft flight investigations for which 
NSSDC possesses data or can direct people to the data source, (2) all data 
sets held by NSSDC, (3) some of the data sets held and serviced by NASA- funded 
investigators, and (4) some of the data sets held and serviced by foreign 
investigators? and the series will serve as pointer documents for extensive 
data sets held and serviced by other government agencies, particularly the 
National Oceanographic and Atmospheric Administration (NOAA). There is one 
major omission from this series: the extensive set of data obtained from the 
lunar missions conducted by NASA, supplemented by a few small photographic 
data sets from Soviet missions. These are described in the Catalog of Lunar 
Mission Data (NSSDC/WDC-A-R&S 77-02) and will not be repeated in this series, 
except for a few cases. The data from IMP-E, Apollo 15 subsatellite, and 
Apollo 16 subsatellite are included in the series, since these data are 
important to disciplines other than those connected with lunar studies. Some 
of the experiments of the Apollo ALSEP missions also yielded useful data for 
magnetospheric and interplanetary physics, but these are not included in the 
series, since the instruments were confined to the surface of the moon. 

Readers should consult the Catalog of Lunar Mission Data if they are 
interested in such data sets. 

The series consists of (1) five volumes that describe the spacecraft and their 
associated investigations (experiments) separated, mainly, into various orbit 
categories, (2) five corresponding volumes that describe the various orbital 
information and investigation data sets, and (3) a master index volume. In 
some cases certain data sets appear in more than one data set volume, since 
they are important to a discipline not normally related to most of the 
investigations on a given spacecraft. The five categories of spacecraft are 

(i) Planetary and Heliocentric, which include planetary flybys and probes, 

(ii) Meteorology and Terrestrial Applications, (iii) Astronomy, Astrophysics, 
and Solar Physics, which are all geocentric except the selenocentric RAE-B, 
(iv) Geostationary and High-Altitude Scientific, and (v) Low- and 
Medium-Altitude Scientific. It is impossible to provide an organization of 
categories that separates the investigations cleanly into scientific 
disciplines, since many missions were multidisciplinary. 

Each volume is organized in a way that is believed to be most useful to the 
user and is described for each such volume in the Organization Section. For 
standard types of orbital information, i.e., predicted, refined, and 
definitive, the information is given in a tabular form to avoid repeating the 
same brief description an inordinate number of times. The standard 
description of a data set from an investigation is a free text brief 
description, since the wide variety of instruments precludes using a tabular 
format in most cases. 
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This catalog series has been prepared following a two-year survey and 
follow-up activity by NSSDC personnel to obtain information about the 
completeness of the NSSDC holdings and to solicit the description of data sets 
that will be serviced by individual investigators? these latter data sets are 
referred to as directory data sets* This survey was conducted only for NASA 
missions launched after December 31, 1962, but it includes the majority of 
NSSDC holdings* Unfortunately, of the 100 investigators surveyed, 
representing 346 inactive (no longer associated with an active science working 
team or equivalent) experiments, a small percentage failed to respond in 17 
months of concerted solicitation of information. Consequently, there are now 
20 investigations for which NSSDC has no data that will be dropped from this 
catalog series, since it would be irresponsible for NSSDC to send requesters 
to a possible data source that no longer has data or is non-responsive. The 
investigations that are being dropped from the NSSDC catalogs are identified 
in the appropriate volumes in the series. A small, but non-trivial, number of 
investigations were identified for which data no longer exist or for which the 
instrument failed at launch. These investigations are included in the 
spacecraft/investigation volumes so that users will know that it is fruitless 
to try to obtain such data anywhere. 

The main purpose of this series is to identify the data and the contact from 
whom the data can be obtained within the scope previously defined. In 
addition, we have tried to identify the personnel involved with the 
investigation, so that a user will know whom to contact for an obscure or 
detailed piece of information relative to a given data set that NSSDC may not 
possess. Consequently, we have tried to provide the current affiliation of 
the investigators. In some cases we know that people have retired or have 
gone into different areas of endeavor. The latter case is treated by showing 
the last affiliation of such an individual and denoting that he is no longer 
affiliated by printing NLA after the individual's name. Since this series is 
oriented toward helping interested persons to obtain data from flight 
investigations and helping NSSDC to serve as an effective switching center, 
the spacecraft/mission personnel are identified at the institution where they 
performed their relevant duties. The term NLA is printed with the names of 
these personnel if they are no longer associated with the given institution. 

It is hoped that this series will serve for many years as the source documents 
for data in the disciplines that NSSDC handles. The annual NSSDC Data Listing 
will be used to update the time intervals for which data are available and to 
identify in brief form the new data sets that become available in the future. 
The annual Report of Active and Planned Spacecraft and Experiments will be 
used to describe the new spacecraft and experiments which are placed in orbit. 


4 



1.2 ORGANIZATION 


This catalog contains descriptions of the planetary and heliocentric 
spacecraft launched for which NSSDC has information. Described for those 
spacecraft are the investigations for which NSSDC has archived data. 

The catalog is organized by planet , out from the sun, and then by heliocentric 
missions that collected interplanetary data. Included are the Pioneers 10 and 
1 1 spacecraft which are on trajectories to take them out of the solar system. 

A description of missions to the moon, with descriptions of the spacecraft, 
experiments, and data archived is contained in the Catalog of Lunar Missions 
Data ( NSSDC /WDC-A-R&S 77-02) and is not repeated here. It was not possible 
to obtain information from the following investigations on the availability of 
data and they are not included in the catalog. 


Spacecraft 

NSSDC ID 

Investigation Name 

Principal Investigator 

Mariner 

4 

64-077A-03 

Faraday Cup 

H. S. Bridge 



64-077A-08 

S-Band Occultation 

A. J. Kliore 



64-077A-05 

Cosmic Ray Protons and 





Electrons 

J. A. Van Allen 

Pioneer 

7 

66-075A-07 

Celestial Mechanics 

J. D. Anderson 

Mariner 

5 

67-060A-0 1 

S-Band Occultation 

A. J. Kliore 



67-060A-04 

Trapped Radiation Detector 

J. A. Van Allen 

Pioneer 

8 

67-123A-08 

Celestial Mechanics 

J. D. Anderson 

Pioneer 

9 

68-1 00A-08 

Celestial Mechanics 

J. D. Anderson 

Pioneer 

10 

72-0 1 2A-08 

Infrared Radiometer 

A. P. Ingersoll 

Pioneer 

11 

73-0 19A-08 

Infrared Radiometer 

A. P. Ingersoll 


The format for the experiments has been ordered by categories generally in 
order of the number of investigations. The categories discussed are (1) 
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio 
Science and Celestial Mechanics, (6) Atmospheres, (7) Surface Chemistry, (8) 
Biology, and (9) Polarization. 

Only investigations with some data either available from NSSDC or where the 
source of data is known are discussed. Table 1, however, lists all the 
experiments that were aboard the various spacecraft and indicates the status 
(all or partial, no data, or failed) of the data. Since NSSDC has only a few 
photographs from the U.S.S.R. — Veneras 9, 10, 13, and 14 — and no other 
data, only these investigations will be presented and included in Table 1; 
Table 2 contains planetary missions with planetary investigations listed by 
categories of data that are available at NSSDC. For complete coverage of the 
solar system, and for reference, Table 3 (from the Catalog of Lunar Missions), 
similar to Table 1, except that it covers lunar missions, is presented at the 
end of this catalog. Appendix A is an index to planetary missions. Appendix B 
is an index to missions that were primarily planetary but had investigations 
that only collected interplanetary data in the cruise mode, and Appendix C 
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contains an index to missions whose investigations were designed to collect 
only interplanetary data. Appendix D contains definitions for terms and 
acronyms that may not be readily recognized by the users of this document. In 
Table 1 there are many similar investigations with similar names, but they are 
listed separately in order to indicate status of availability of data. Under 
Radio Science and Celestial Mechanics, for example, there is only one 
investigation named Radio Occultation, yet occultation data were obtained at 
all the planets. These will be identified in Volume IB, which is a companion 
volume describing the data sets obtained by the experiments described in this 
volume. It should be pointed out that many of the investigations obtained 
data from the interplanetary region, particularly in the particles and fields 
category. 
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1.3 NSSDC PURPOSE, FACILITIES, AND SERVICES 


The National Space Science Data Center (NSSDC) was established by the National 
Aeronautics and Space Administration (NASA) to provide data and information 
from space science and applications investigations in support of additional 
studies beyond those performed by principal investigators* As part of that 
support, NSSDC has prepared this series of volumes providing descriptions of 
archived data, divided into five categories as presented in Section 1.1 (and 
see inside front cover) . In addition to its main function of providing 
selected data and supporting information for further analysis of space science 
flight experiments, NSSDC produces other publications. Among these are a 
report on active and planned spacecraft and experiments and various users 
guides* 

Virtually all the data available at or through NSSDC result from individual 
experiments carried on board individual spacecraft. The Data Center has 
developed an information system utilizing a spacecraft/investigation/data 
identification hierarchy. This catalog is based on that information system. 

NSSDC provides facilities for reproduction of data and for onsite data use. 
Resident and visiting researchers are invited to study the data while at the 
Data Center. The Data Center staff will assist users with additional data 
searches and with the use of equipment. In addition to spacecraft data, the 
Data Center maintains some supporting information and other supporting data 
that may be related to the needs of the researchers. 

The Data Center's address for information (for U.S. researchers) follows: 

National Space Science Data Center 
Code 601.4 

Goddard Space Flight Center 
Greenbelt, Maryland 20771 
Telephone: ( 301 ) 344-6695 

Telex No. : 89675 

TWX No. : 7108289716 

Researchers who reside outside the U.S. should direct requests for information 
to the following address: 

World Data Center A for Rockets and Satellites 
Code 601 

Goddard Space Flight Center 
Greenbelt, Maryland 20771 U.S. A. 

Telephone: (301 ) 344-6695 

Telex No. : 89675 

TWX No.: 7108289716 
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1.4 DATA ACQUISITION 


NSSDC invites members of the scientific community involved in spaceflight 
investigations to submit data to the Data Center or to provide information 
about the data sets that they prefer to handle directly. The Data Center 
assigns a discipline specialist to work with each investigator or science 
working team to determine the forms of data that are likely to be most useful 
to the community of users that obtain data from NSSDC. The pamphlet 
Guidelines for Submitting Data to the National Space Science Data Center can 
be provided on request. 
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Table 2 


Planetary Missions, by Category of Data Available at NSSDC 


INVESTIGATION 

CATEGORY 

PLANET 

MISSIONS 

INVESTIGATION 

CATEGORY 

PLANET 

MISSIONS 

IMAGING 

MERCURY 

MARINER 10 

INFRARED 

MERCURY 

MARINER 10 


VENUS 

| MARINER 10 

j PIONEER VENUS 1 -ORBITER 
VENERA 9 
j VENERA 10 
VENERA 13 
VENERA 14 


VENUS 

MARINER 2 
MARINER 10 

PIONEER VENUS 1 -ORBITER 
PIONEER VENUS LARGE 
PIONEER VENUS SMALL 1 


MARS 

MARINER 4 



PIONEER VENUS SMALL 3 



MARINE K 6 
MARINER 7 
MARINER 9 
VIKING 1 -ORBITER 
VIKING 2 -ORBITER 
VIKING 1 -LANDER 
VIKING 2 -LANDER 


MARS 

MARINER 6 
MARINER 7 
MARINER 9 
VIKING 1 -ORBITER 
VIKING 2-ORBITER 




JUPITER 

VOYAGER 1 
voyaoer 3 


JUPITER 

PIONEER 10 






PIONEER 1 1 

RADIO SCIENCE & 

MERCURY 

MARINER 10 



VOYAGER 1 
VOYAGER 2 

CELESTIAL MECHANICS 

VENUS 

MARINER 2 

MARINER ^ 


SATURN 

PIONEER 11 
VOYAGER 1 
VOYAGER 2 



MARINER 10 

PIONEER VENUS 1 -ORBITER 
PIONEER VENUS 2-BUS 

PARTICLES 6 FIELDS 

MERCURY 

MARINER 10 



PIONEER VENUS-SMALL 1 
PIONEER VENUS-SMALL 2 
PIONEER VENUS-SMALL 3 


VENUS 

MARINER 2 
MARINER 5 
MARINER 10 

PIONEER VENUS 1 -ORBITER 
PIONEER VENU8 2-BUS 






MARS 

MARINER 4 
MARINER 6 
MARINER 7 


MARS 

MARINER 4 



MARINER 9 
VIKING 1 -ORBITER 
VIKING 2-ORBITER 
VIKING 1 -LANDER 
VIKING 2-LANDER 


JUPITER 

PIONEER 10 
PIONEER 11 
VOYAGER 1 
VOYAGER 2 






JUPITER 

r PIONEER 10 
PIONEER 11 


SATURN 

PIONEER 11 ’ 


ULTRAVIOLET 

MERCURY 

MARINER 10 



VUIAUJSK 1 

VOYAGER 2 


VENUS 

MARINER 10 


SATURN 

PIONEER 11 



PIONEER VENUS 1 -ORBITER 

ATMOSPHERE 

VENUS 

PTDNFTFP WNffC 1 -nunTTiPD 
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MERCURY 

Plate 1. This is a collection of press release photographs of various aspects 
of the planet Mercury from the Mariner 10 mission, the only mission to go to 
Mercury. It was the first mission to use the gravitational assist from one 
planet (Venus) to go on to another planet (Mercury). (A) P14470 is a mosaic 
of medium-resolution images presenting the hemisphere of Mercury seen by the 
spacecraft on the incoming trajectory on the first encounter of the flyby. It 
shows the lunar highlands-like nature of Mercury. (B) Pi 4580 is a mosaic of 
medium-resolution images of the hemisphere of Mercury seen by the spacecraft 
on its outgoing trajectory on the first encounter. It shows some smooth 
areas. The spacecraft later had two more encounters, each spaced 6 months 
apart. (C) P14469 is a high-resolution (about 100m) photo showing a two-level 
flow in a large crater. (D) Pi 5046 is a high-resolution (about 100m) image 
showing some of the long ridges traversing all topography which are apparently 
unique to Mercury among the planets. 
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INTRODUCTION 


It was felt that the presentation of investigations in categories and by 
planets would be most useful to the scientific community. In this way, a 
possible user of data could determine quickly and easily the data that have 
been gathered at each planet. This information can be obtained most quickly 
by consulting Table 1 for all investigations and their status in regard to 
data archived at NSSDC from planetary and interplanetary missions. Table 2 for 
general categories at each planet, and Appendix A for details. 

The first planet to be covered in this catalog is Mercury. There has been 
only one mission to Mercury, namely Mariner 10. There were, however, three 
passes (encounters) past the planet. In the second part of this catalog, 
which contains discussions of the data sets pertaining to the investigations 
on Mariner 10 that covered Mercury, the data sets will be presented according 
to encounter. There were seven investigations for which NSSDC either has the 
data archived or knows the source of the archived data; these investigations 
fall under five categories: (1) Imaging, (2) Particles and Fields, (3) 

Ultraviolet, (4) Infrared, and (5) Radio Science and Celestial Mechanics, and 
they are presented in that order. All investigations that dealt with a 
category are discussed under that category. 

Following the planetary investigations sections for the planets, those 
planetary missions that carried the interplanetary region investigations are 
presented. Appendix B indexes this section. This section, in turn, is 
followed by the interplanetary missions whose investigations collected only 
interplanetary data. These missions all had heliocentric orbits. Appendix C 
indexes this section in detail. 
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SPACECRAFT 


iRINEfl 10 


SPACECRAFT COMMON NAME- MARINER 10 
ALTERNATE NAMES - MARINER 73, PL-732A 

MARINER-J VENUS/MERCURY, MARINER VE NUS /M ER CUR Y 7 


NSSOC 10- 73-085A 


LAUNCH DATE- 11/03/73 WEIGhT- 

LAUNCH SITE- CAPE CANAVERAL , UNITED STATES 
LAUNCH VEHICLE- ATLAS 


504. X G 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- MERCURY FLYBY 


PERSONNEL 

P* ' N.E. G IBERSON NASA-JPL 

PS - J .A . DUNNE NASA-JPL 

BRIEF DESCRIPTION 

This spacecraft was the first to use the gravitational 
pull of one planet (Venus) to reach another (Mercury). The 
spacecraft structure vat ar 18.15-kg (40 lb), eight-sided 

framework vith eight electronics coapir t men t s . It measured 
1.39 | diagonally and 0.457 a in depth. Two solar panels, each 
2.7 a long and C.97 a wide, were attached at the top, 
supporting 5.1 so a of solar cell area. The rocket engine was 
liquid-fueled, with two sets of reaction jets used to stabilize 
the spacecraft on three axes. It carried a low-gain 

Of bidirectional antenna, coaposed of a honey coab-d isk parabolic 
reflector, 1.37 a in diameter, with focal length 55 ca. Feeds 
enabled the spacecraft to transmit at S-band and x-band 
frequencies. The spacecraft carried a Canopus star tracker, 
located on the upper ring structure cf the octagonal satellite, 
and acquisition sun sensors on the tips of the solar panels. 
The interior of the spacecraft was insuLated with multilayer 
thermal blankets at top and bottcr. A sunshade was deployed 
after launch to protect the spacecraft on the solar-oriented 
side. Instruments aboard the spacecraft measured the 

atmospheric, surface, and physical characteristics of Mercury 
and Venus. Experiments included television photography, 
magnetic field, plasma, infrared radioaetry, ultraviolet 
spectroscopy, and radio science detectors. An experimental 
X -band , high-f requer e> transmitter was flown for the first time 
on this spacecraft. Mariner 10 was placed in a parking orfc.it 
after launch for approximately 25 ain, then placed in orbit 
around the sun enroute to Venus. The orbit direction was 
opposite to the motion of the earth around the sur. Mid-course 
corrections were made. The spacecraft passed Venus on February 
5, 1974, at a distance of 4200 km. It crossed the orbit of 

Mercury on March 29, 1974, at 2046 UT, at a distance of about 
7C4 ka from the surface. The TV and UV experiments were turret 
on the comet Kohoutek while the spacecraft was on the way to 
Venus. A second encounter with Mercury, when more photographs 
vere taken, occurred on September 21, 1974, at an altitude of 
about 47,000 km. A third and Last Mercury encounter at an 
altitude of 327 km, with additional photography of about 300 
photographs and magnetic field measurements occurred on March 
16, 1975. Engineering tests were continued urtil March 24, 

1975, when the supply of attitude-control qas was depleted and 
the mission was terminated. 


IMAGING 


INVESTIGATIONS 


MARINER 10, MURRAY 

INVESTIGATION NAME- TELEVISION PHOTOGRAPHY 


NSSDC ID- 73-085A -01 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 


INVESTIGATION 0 ISC IPL 1NE ( S ) 
PLANETARY ATMOSPHERES 
PLANETCL06Y 


PI 

- 

8 -C . 

MURRAY 

01 

- 

N.J , 

S. BELTON 

01 

- 

G.P. 

KU IP ER (DECEASED) 

01 

- 

V .E , 

SUOMI 

01 

- 

N .J . 

TRASK, JR. 

01 

- 

D .E , 

GAULT 

01 

- 

B .W. 

HAPKE 

01 

- 

M.E. 

DAVIES 

01 


8.T. 

O’LEARY 

BRIEF 

DESCRIPTION 


CALIF INST OF TECH 
KITT PEAK NATL OBS 
U OF AR 1 2 ON A 
U OF WISCONSIN 
US GEOLOGICAL SURVEY 
NASA-ARC 
U OF PITTSBURGH 
RAND CORP 
PRINCETON U 


The objectives of this experiment were to photograph the 
surfaces (upper atmosphere in the case of Venus) of the planets 
Venus and Mercury. For Venus, the objectives were to 
investigate the time-dependent properties of the UV clouds, and 
to obtain h 1 gh -reso l uti on imagery of the main clouds. For 
Mercury, the objectives were to map its major physiographic 
provinces, determine its spin axis orientation, establish a 
cartographic coorcinate system, and search for Mercurian 


satellites. The equipment consisted of two spherical (15C mm 
diameter) Cassegrain telescopes with eight filters, attached to 
6EC 1-inch vidicon tube cameras (1500 mm focal length and 0.5 
deg field of view) for narrow-angle photography. An auxiliary 
optical system mounted on each camera provided wide-angle (62 
mm focal length and 11 x 14 deg field of view) photography by 
moving a mirror on a filter wheel to a position in the optical 
path. Exposure time ranged from 3 ms to 12 s, and each camera 
took a picture every 42S . The TV picture consisted of 700 scan 
lines with 832 picture element s/ 1 ine, which were digitally 
coded into 8-bit words for transmission. There were eight 
filter wheel positions: (1) wide-angle image relay mirror, (2) 
blue bandpass, (3) UV polarizing, ( 4 ) minus UV high pass, (5) 
clear, ( 6 ) UV bandpass, ( 7 ) defocusing tens (for calibration), 
and (8) yellow bandpass. About 70CD photographs were obtained 
of Venus and Mercury, with a maximum resolution of 100 m for 
Mercury. Three photographic passes, separated by 6-month 
intervals, were made for Mercury. Further details of the 
experiment car be obtained from NSSDC 75-18, and Icarus, v. 15 , 
n. 2, October 1971. Science results on Mercury may be obtained 
Irom J. Geophys. Res., v. 80, p. 17, June 1975, and on venus in 
Science, v. 183, p. 4131, March 1974. 


PARTICLES AND FIELDS 


MARINER 10, BRIDGE 

INVESTIGATION NAME- MEASUREMENT OF PLASMA ENVIRONMENT 

NSSDC ID- 73-Q85A-03 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
PARTICLES AND FIELDS 


PI 

- 

H .S . 

BRIDGE 

01 

- 

J.H. 

BINSACK 

01 


A .J . 

LAZARUS 

01 


S . 

OLBERT 

01 


S.J . 

BAME 

01 


M.D. 

MONTGOMERY 

01 


A . J . 

HUNDHAUSEN 

01 


J -R . 

ASBRIDGE 

01 


K.k. 

0GILVIE 

01 


L .F . 

burlaga 

01 


R .E . 

HARTLE 

01 


C .V. 

SNYDER 

01 


G.L. 

SISC0E 


MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 
MASS INST Of TECH 
LOS ALAMOS SCI LAB 
LOS ALAMOS SCI LAB 
NATL CTR FOR ATMOS RES 
LOS ALAMOS SCI LAB 
NASA-GS FC 
NASA-GSFC 
NASA-GSFC 
NASA-JPL 
U OF CALIF, LA 

BRIEF DESCRIPTION 

The experiment was designed to determine the mode of 
interaction between the planet Mercury and the solar wind, to 
make a comprehensive study of the plasma regime at Mercury, to 
verify and extend previous observations of the solar wind 
interaction with Venus, to clarify the role of electrons in the 
interactions, and to study the solar wind from l to 0-4 Au. 
Instrumentation for the experiment consisted of two 

sunward-facing electrostatic analyzers (SESA) and one backward 
facing electron spectrometer (BESA). These three detectors 
were mounted on a scanning platform, which could be swept at 1 
deg/s through an arc of 120 deg centered on a direction in the 
ecliptic plane 6 deg east of the spac ec rat t -sun line. Both 
SESAs failed to return data. They were to measure positive 
10 ns from 0.08 to 8 kev and electrons from 4 to 400 eV. The 
SESA had a fan-shaped field of view of plus or minus 3.5 deg by 
plus or minus 13.5 deg. The larger angle was normal to, and 
Symmetric about, the scan arc. An electron spectrum was 
obtained every 6 s, and consisted of flux measurements in 15 
logarithmically spaced energy channels (with channel width 
delta E/E-6.6X) within the energy range 13.4 to 690 eV. 
Because solar wind flow past the spacecraft introduces angular 
distortion of the electron distribution function compared to 
what would be observed in the solar wind rest frame, it was 
possible, by taking into account this distortion and the 
spacecraft sheath charac t er i s t i c s, to derive some of the solar 
wind plasma parameters such as ion bulk speed, electron 
temperature, and electron density. The reliability of these 
parameters is necessarily dependent on the validity of the 
spacecraft sheath model employed in the analysis, and is thus 
affected by time changes in the ambient solar wind. 

MAR I A ER 10, NESS 

INVESTIGATION NAME- FLUXGATE MAGNETOMETERS 


NSSDC ID- 73-085A-04 


INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 

INVESTIGATION D I S C 1 PL IN E (S ) 
PARTICLES AND FIELDS 
PLANETOLOGY 
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PI - N . f . 
01 - K.W. 
01 - R.P. 
01 - T.C. 


NESS 

8 EHANNON 

LEPPING 

WHANG 


NASA-GSFC 
NASA-bSf C 
NASA-GSFC 

CATHOLIC U OF AMERICA 


BRIEF DESCRIPTION 

Thi* experiment consisted of two trisiitl fluxgate 
Magnetometers mounted on a to»«on boo ■ 2.3 a and S.8 • from the 
spacecraft and designed to measure the vector aagnetic field in 
the vicinity of Mercury and Venus and in the interplanetary 
aediua. Outputs froa the two aagnet oaeters were s iaultaneous ly 
analyzed to separate aabient fields froa spacecraft fields. 
Each sensor had cual operating ranges of ainus to plus 16 nT 
and 128 nT. with digitization accuracies of 0.03 nT and 0.26 
nT. respectively. Bias offset capability extended the operating 
range to ainus or plus 3188 nT . During the priaary phase of 
the aission (Noveeter 3. 1973. tc Parch 29. 1974) and during 
the second and third Mercury encounters. 25 vectors per second 
were saepled by the priaary outboard aagnetoaeter and 
transmitted to Earth. At other tiaes. a lower data rate aode 
was used during which fiwe vectors per second were transaitted. 
The experiaent functioned noraally throughout the life of the 
spacecraft. For further details. see N. F. NESS et al.. 
Science, v. 183. p. 1301. 


UV flux to the spect roaeter. two zero-order channels were 
flown. The effective field of view of the instrument was 0.13 
deg by 3.6 deg. More experiment details and some aeasureaents 
are contained in two papers: (1) "Ultraviolet Observations of 
Venus from Mariner 10 -- Preliminary Results." A . L. Broadfoot' 
et al.i science, v. 183. March 29. 1974. and (2) "Mercury's 
Atmosphere from Mariner 10 -Preliminary Results." A. L. 
Broadfoot. et al.. Science, v. 113/ July 12. 1974. A 
description of the instrumental f on is given in two later 
papers: (1> "Mariner 10 Ultraviolet S pect roaeter: Airglow 
Experiment." A. L. Broadfoot. 5. S. Clapp and f. E. Stuart. 
Space Sei. Instr. v. 3. 199 (1977); (2) "Mariner 10 Ultraviolet 
Spect roaeter: Occultation Experiaent." A. L. Broadfoot. S. S. 
Clapp and F. E. Stuart. Space Sci. Instr. v. 3. p. 209 (1977). 
Data also include the interplanetary region. 


INFRARED 


MARINER 10. CHASE. JR. 

INVESTIGATION NAME- TWO-CHANNEL IR RADIOMETER 


MARINER 1C. SIMPSON 

INVESTIGATION NAME- ENERGETIC PARTICLES 
NSSDC ID- 73-085A-C7 


INVESTIGATIVE PROGRAM 
CODE EL-4. SCIENCE 


INVESTIGATION DISCIPLINE^) 
PARTICLES AND FIELDS 


PERSONNEL 

PI - J .A . S1HPSCN 
01 - J .E . LAMPORT 


U OF CHICAGO 
U OF CHICAGO 


BRIEF DESCRIPTION 

This experiment was desigred to aeasure energetic 
electrons, protons, and alpha particles in the interplanetary 
medium and in the vicinities of Venus and Mercury. The 
instruaentat ion cersisted of a main telescope and a low-energy 
telescope. The main telescope consisted of six colinear 
sensors (five silicon detectors and one Csl scintillator) 
surrounded by a plastic scintillator anticoincidence cup. One 
pulse height analysis was performed every 0.33 s. and counts 
accumulated in each coinc idencefant icoinc idence mode were 
measured every 0.6 s. Particles stepping in the first sensor 
vere protons and alpha particles in the range 0.62-10.3 
MeV/nucleon and electrons above approximately 170 keV . The 
aperture half angle for this mode was 47 deg. and the geometric 
factors were 14 sq cm ster for electrons and 7.4 sq ca ster for 
protons and alpha particles. The telescope aperture half angle 
decreased to 32 deg for coincident counts in the first and 
third sensors. The low-energy telescope, a two-eleaent (plus 
anticoincidence) detector with a 38-deg half angle aperture and 
a 0.49 sq cm ster geometrical factcr. was designed to measure 
0.53-1.9 and 1.9-8. 9 MeV protons without responding to 
electrons over a wide range of electron energies and 
intensities. See J. Geophys. Res., v. 80. d. 4018 and 
references therein for further details. 


ULTRAVIOLET 


MARINER 10. BROADFOOT 

INVESTIGATION NAME- EUV SPECTROSCOPY 


NSSDC ID- 73-085A-Q5 INVESTIGATIVE PROGRAM 

CODE EL-4. SCIENCE 

INVESTIGATION D I S C I PLINE (S ) 
PLANETARY ATMOSPHERES 


PERSONNEL 

PI - A.L. BROADFOOT 
01 - M.B. MCELROY 
01 - N.J.S. BELTON 


U OF SOUTHERN CALIF 
HARVARD U 

KJTT PEAK NATL OES 


BRIEF DESCRIPTION 

Two instruments were flown: an occultation spectrometer 
that was body-fixed to the spacecraft and an airglcw 
spectrometer that was mounted on the scan platform, when the 
sun was obscured by the limbs of the planet, the occultation 
spectrometer measured the extirctfon properties of the 
atmosphere. The occultation spectrometer had a plane grating 
which operated at grazing incidence. The fluxes were aeasured 
at 470. 740. 81C. and 890 A using channel electron multipliers. 
Pinholes defined the effective field of view of the instrument 
which was 0.15 deg full width at half maximum (FWHM). Isolated 
spectral bands at approximately 75 A (FwHM) were also aeasured. 
The objective gratirg airglow spectrcreter was flcwn to measure 
airglow radiation from Venus and Mercury in the spectral range 
from 200 to 1700 A. With a spectral resolution of 20 A. the 
instrument measured radiation at the following wavelengths: 
3C4 . 430. 584. 740/ 869. 1048. 1216. 1304. 1480. and 1657 A. 
In addition. to provide a check on the total incident extreme 


NSSDC ID- 73-085A-06 INVESTIGATIVE PROGRAM 

CODE EL-4. SCIENCE 


INVESTIGATION D IS CIPL INE ($ ) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


PERSONNEL 
PI - S.C 
01 - E .D 
01 - D. 
01 - 6. 
01 - G. 
01 - J.M 


CHASE. JR. 

MINER 

MORRISON 

MUNCH 

NEUGEBAUER 
SAAR I (DECEASED ) 


SANTA BARBARA RES CTR 
N AS A-J PL 
U OF HAWAII 
MPI-HEIDELBERG 
CALIF INST OF TECH 
BOEING SCI RES LAB 


BRIEF DESCRIPTION 

An infrared radiometer having two channels. 22 to 39 
Micrometers (SO « to 500 K) and 10 to 17 Micrometers (200 K to 
650 K). was used to observe the thermal emission from Venus and 
Mercury in two broad spectral bands. The IR thermal emission 
from the surface of Mercury between late afternoon and early 
morning (local time) and deviations from the average thermal 
behavior of the surface were aeasured. Measurements uere also 
made of the brightness temperatures of Venusian cloud tops and 
limb darkening phenomena. Attempts were made to correlate 
unusual temperature variations with photographs and 
measurements by other instruments to identify mountains, 
walleys. volcanoes, and unusual surface materials. 


RADIO SCIENCE AND CELESTIAL MECHANICS 


MARINER 10. HOWARD 


INVESTIGATION NAME- S- AND X-BAN0 RADIO PROPAGATION 

NSSDC ID- 73-085A-02 INVESTIGATIVE PROGRAM 

CODE EL-4. SCIENCE 


INVESTIGATION D IS C IPL IN E (S > 
IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND. FIELDS 
PLANETARY ATMOSPHERES 

PERSONNEL 
PI - H.T. 

01 - 6.S. 

01 - I. I. 

01 - G. 

01 - A • J • 

01 - J .D . 


HOWARD 

LEVY 

SHAPIRO 

FJELDBO (NLA) 

KLIORE 

ANDERSON 


STANFORD U 
NASA-JPL 

MASS INST OF TECH 
NASA-JPL 
NASA-JPL 
NASA-JPL 


BRIEF DESCRIPTION 

Thi* experiment used X- (8400 Mh*) and S- (2113 MHz) 
band, on-board radio systems for whatever scientific purposes 
could be devised. Two primary approaches were made, one 
utilizing tracking information, the other taking advantage of 
radio trajectory variations associated with occultation of the 
earth-spacecraft signal. Tracking information was analyzed to 
determine mass and gravitat Iona l characteristics (including 
planetary internal composition and density estimates) of both 
Venus and Mercury. From anomalous characteristics observed in 
the x- and S-fcand signals during spacecraft passage through the 
planetary atmospheres just prior to. and subsequent to. 
occultation. temperature and pressure profiles were calculated. 
These profiles were useful to adjust atmospheric composition 
models. Signal cutoff provided useful information for 
determination of planetary radius. 
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Venus 


VENUS 

Plate 2. This is a composite of press release illustrations of features on 
the surface of Venus. (A) P80-25 is an artist's rendition of the continent- 
sized structures and most of the planet's surface derived from the results 
from the Radar Altimeter investigation on the Pioneer Venus 1 - Orbiter 
spacecraft. (B) P80-13A is an artist's rendition of the continent-sized 
mass, Aphrodite, with the outline of the United States on it for comparison. 
This was also derived from the Pioneer Venus 1 - Orbiter Radar Altimeter. 

(C) P80-17 is an air brush map of the surface of Venus as revealed by the 
Pioneer Venus 1 - Orbiter Radar Altimeter measurements. (D) YI-000811 is a 
reproduction of the photos of the surface of Venus surrounding each Descent 
Craft landing area of Veneras 9 and 10 launched by the U.S.S.R. Note the 
different appearance of the rocks at the two sites which are separated by 
several thousand kilometers. (E) YG-06848 is a photograph of the surface 
surrounding the USSR's Venera 14 Descent Craft at its landing site. Note the 
still different structure of the platy, rocky outcrops compared with those of 
Veneras 9 and 10. Venera 14 landed in still another part of Venus, near the 
Phoebe Regio part of Venus. 
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INTRODUCTION 


The next planet out from the sun is Venus. There were four U.S. missions and 
four U.S.S.R. missions (for which data are available) that either flew by, 
orbited, or entered the atmosphere and landed on the surface of Venus. The 
last U.S. mission. Pioneer Venus was composed of six separate spacecraft: 

(1) Pioneer Venus 1 - Orbiter, (2) Pioneer Venus 2 - Bus, (3) Pioneer Venus 
- Large Probe, (4) Pioneer Venus - Small Probe 1, (5) Pioneer Venus - Small 
Probe 2, and (6) Pioneer Venus - Small Probe 3. All of the probes and the bus 
traveled together as one unit. Pioneer Venus 2, from the earth to Venus. The 
Large Probe and Small Probe 3 entered on the day side of Venus, and the Small 
Probes 1 and 2 entered on the night side. Two of the Small Probes actually 
survived and transmitted data for a short time, while the other two may have 
survived but were oriented wrong to transmit their data to the Orbiter. There 
were 65 separate investigations when each spacecraft on the Pioneer Venus 
mission is treated separately. These cover seven categories which are (1) 
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio 
Science and Celestial Mechanics, (6) Atmosphere, and (7) Polarization. See 
Tables 1 and 2 and Appendix A for more details. The U.S.S.R. has sent many 
missions to Venus, many of which were successful. NSSDC, however, has data 
archived from only four missions — namely Veneras 9, 10, 13 and 14 — from 
which imaging was obtained. Only these are presented in this catalog. 


PRECEDING PAGE BLANK NOT FILMED 


25 


hi mm 



SPACECRAFT 


MARINER 2< 


SPACECRAFT COMMON NAME - MARINER 2 
ALTERNATE NAMES- 1962 ALPHA RHO 1* F 38 
MARINER R-2* 00374 

NSSDC 10- 62-041 A 

LAUNCH DATE- 08/27/62 HEIGHT- 203. KG 

LAUNCH SITE- CAPE CANAVERAL * UNITED STATES 
LAUNCH VEHICLE- ATLAS 

sponsoring country /agency 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS FLYBY 

PERSONNEL 

PM -J.S. MARTIN (NLA ) NASA-JPL 

PS - R.C. WYCKOFF (NLA > NASA-JPL 

BRIEF DESCRIPTION 

The Mariner 2 spacecraft was the second of a series cf 
spacecraft used for planetary exploration in the flyby* or 
nonlanding* node. Mariner 2 was a backup for the Mariner 1 
mission which failed shortly after launch tc Venus. The 
spacecraft was at t i tude-stabi li zed using the sun and earth as 
references. It was solar powered and capable of continuous 
telemetry operatior. The spacecraft obtained data on the 
interplanetary medium during the flight to Venus and beyond* 
and it obtained planetary data during the encounter of Venus. 
The spacecraft passed Venus at a distance of 41*000 km on 
Decerber 14* 1962. 

A*************************** MARINER 5 *#* ee ******************* 


SPACECRAFT COMMON NAME- MARINER 5 
ALTERNATE NAMES- MARINER VENUS 67* 02845 
VENUS-67 

NSSDC ID- 67-06CA 

LAUNCH DATE- 06/14/67 HEIGHT- 245. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


PERSONNEL 

PM - D. SCHNEIDERMAN NASA-JPL 

PM - T.H. PARK ER ( NLA) NASA-JPL 

PM - G.A. RE I F F (NLA > NASA HEADQUARTERS 

PS - C.H. SNYDER NASA-JPL 

BRIEF DESCRIPTION 

The Mariner 5 spacecraft was the fifth in a series cf 
spacecraft used for planetary exploration in the flyby node. 
Mariner 5 was a refurbished backup spacecraft for the Mariner 4 
mission and was converted froa a Mars Mission to a Venus 
Mission. The spacecraft was fully attitude atabflized* usirg 
the sun and Canopus as references. A central computer and 
sequencer subsystes supplied timing sequences and computing 
services tor other spacecraft subsysteMS. The spacecraft 
passed 4*000 kM free Venus on October 19* 1967. The spacecraft 
instruments measured both interplanetary and Venusian Magnetic 
fields* charged psrticles* and plasmas* as well as the radio 
refractivity ard UV eaissions of the Venusian atmosphere. The 
Mission was termed a success. 

**************************** MARINER io************************ 


SPACECRAFT COMMON NAME- MARINER 10 
ALTERNATE NAMES- MARINER 73, PL-732A 

MARINER-J VENUS/MERCURY * MARINER VEN U S/M E RC U R Y 7 
6919 

NSSDC ID- 73-085 A 

LAUNCH DATE- 11/03/73 HEIGHT- 504. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRV/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- MERCURY FLYBY 

PERSONNEL 

PM - H.E. GIBERSON NASA-JPL 

PS - J .A. DUNNE NASA-JPL 


BRIEF DESCRIPTION 

This spacecraft was the first to use the gravitational 
pull of one planet (Venus) to reach another (Mercury). The 
spacecraft structure was an 18.15-kg (40 lb>* eight-sided 

framework with eight electronics compartment s , It measured 
1.39 a diagonally and 0.457 m in depth. Two solar panels* each 
2.7 a long and 0.97 m wide* were attached at the top* 
supporting 5.1 sq m of solar cell area. The rocket engine was 
liquid-fueled* with two sets of reaction jets used to stabilize 
the spacecraft on three axes. It carried a low-gain 
omnidirectional antenna* composed of a honeycomb-disk parabolic 
reflector* 1.37 a in diameter* with focal length 55 cm. Feeds 
enabled the spacecraft to transmit at S-band and X-band 
frequencies. The spacecraft carried a Canopus star tracker* 
located on the upper ring structure of the octagonal satellite* 
and acquisition sun sensors on the tips of the solar panels. 
The interior of the spacecraft was insulated with multilayer 
thermal blankets at top and bottom. A sunshade was deployed 
after launch to protect the spacecraft on the solar-oriented 
side. Instruments aboard the spacecraft measured the 

atmospheric* surface* and physical characteristics of Mercury 
and Venus. Experiments included television photography* 
magnetic field* plasma* infrared radiometry* ultraviolet 
spectroscopy* and radio science detectors. An experimental 
X-band* high-frequency transmitter was flown for the first time 
on this spacecraft. Mariner 1G was placed in a parking orbit 
after launch for approximately 25 min* then placed in orbit 
around the sun enroute to Venus. The orbit direction was 
opposite to the motion of the earth around the sun. Mid-course 
corrections were made. The spacecraft passed Venus on February 
5* 1974* at a distance of 4200 km. It crossed the orbit of 

Mercury on March 29* 1974* at 2046 UT* at a distance of about 
704 km from the surface. The TV and UV experiments were turned 
on the comet Kohoutek while the spacecraft was on the way to 
Venus. A second encounter with Mercury* when more photographs 
were taken* occurred on September 21* 1974* at an altitude of 
about 47*000 km. A third and last Mercury encounter at an 
altitude of 327 km* with additional photography of about 300 
photographs and magnetic field measurements occurred on March 
16* 1975. Engineering tests were continued until March 24* 

1975* when the supply of attitude-control gas was depleted and 
the mission was terminated. 

a*************************** PIONEER VENUS l **************** **« 


SPACECRAFT COMMON NAME- PIONEER VENUS 1 
ALTERNATE NAPES- PIONEER VENUS 1978 ORBIT* 10911 
PIONEER VENUS ORBITER 

NSSDC ID- 78-051A 

LAUNCH DATE- 05/20/78 WEIGHT- 517. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING CCLNTRY/AGENC Y 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- VENUS ORBITER EPOCH DATE- 12/04/78 

ORBIT PERIOD- 1440. MIN INCLINATION- 105. DEG 

PER I APSIS - 200. KM ALT APOAPSIS- 66614. KM ALT 

PERSONNEL 

PM - C.F. HALL (NLA ) NASA-ARC 

PS - L. COLIN NASA-ARC 

BRIEF DESCRIPTION 

Pioneer Venus 1 was the first of two missions designed to 
conduct a comprehensive in ves t i ga ti on of the atmosphere of 
Venus. The spacecraft was a sol ar -powe red cylinder about 250 
cm in diameter with its spin axis spin-stabilized perpendicular 
to the ecliptic plane. A high-gain antenna was mechanically 
despun to remain focused on the earth. The instruments were 
mounted on a shelf within the spacecraft except for a 
magnetometer mounted at the end of a boom to ensure against 
magnetic interference from the spacecraft. Pioneer Venus 1 
measured the detailed structure of the upper atmosphere and 
ionosphere of Venus* investigated the interaction of the solar 
wind with the ionosphere and the magnetic field in the vicinity 
of Venus* determined the characteristics of the atmosphere and 
surface of Venus on a planetary scale* determined the planet’s 
gravitational field harmonics from perturbations of the 
spacecraft orbit* and detected gamma-ray bursts. 

a*************************** PIONEER VENUS 2 * a *********** ** ** «« 


SPACECRAFT COMMON NAME- PIONEER VENUS 2 
ALTERNATE NAMES- PIONEER VENUS 1978 

NSSDC ID- 78-C78A 

LAUNCH DATE- 08/08/78 WEIGHT- 380. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 
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If IhliMliQUMUr ftAItt 


SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS PROBE 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- VENUS PROBE 

PERSONNEL 

PN - C.F. HALL (NLA) NASA-ARC 

PS * L. COLIN NASA-ARC 

BRIEF DESCRIPTION 

Th* spacecraft was the Bus portion of the Pioneer Venus 
Multiprobe Mission. On this Mission four instrusertee 

atsospheric entry Probes were carried by this Bus to the 
vicinity of Venus and released for descent through the 
ateosphere to the planetary surface. Two Seall Frobes ertered 
on the nightside* and one Seall Probe and the Large Probe 
entered on the dayside of the planet. The spacecraft was 
spin-stabilized. The trip to Venus took 123 days. The tour 
Probes separated froe the Bus about 1C to 20 days before entry. 
The Large Probe took 1-1/2 h to descend through th* atmosphere* 
while the three sealler probes reached the surface of the 
planet 75 ain after entry. The Bus portion of the spacecraft 
was targeted to enter the Venusian ataosphere at e shallow 
entry angle ana transait data to earth until the Bus was 
destroyed by the heat of ataospheric friction during its 
descent. Investigators eaphasizeo the study of the structure 
and composition of the ataosphere down to the Surface* the 
nature and composition of the clouds* the radiation field and 
erergy exchange ir the lower ataosphere* and local inforaation 
on the atmospheric circulation pattern. A sister mission. 
Pioneer Venus Orbiter* placed an orbiting spacecraft around 
Venus two weeks before the Probes were released. Simultaneous 
•easureaents by the probes and crbiter permitted relating 
specific local measurements to the general state of the planet 
and its environment as observed from orbit. The Probes stopped 
transmitting temperature data about 15 km above the surface of 
Venus* but twc Prcfces survived on the surface ard transmitter 
other data for a matter of seconds to minutes. The Bus ceased 
transmitting data at an altitude of about 165 km. 

**************************** PIONEER VENUS PROBE LR G* ********** 


PERSONNEL 

PN - C.F. NALL (NLA > NASA-ARC 

PS - L. COLIN NASA-ARC 

BRIEF DESCRIPTION 

This spacecraft was the first Sfbll Probe of the Pioneer 
Venus Multiprobe mission. On this mission four instrumented 
ataospheric entry probes were cerried by a spacecraft Bus to 
the wicinity of Venus for descent through the ataosphere to the 
planetary surface. Two Small Probes entered on the nightside* 
and one Small Probe and one Large Probe entered on the dayside 
of the planet. The spacecraft Bus entered the ataosphere and 
obtained atmospheric composition data until burnup. 
Inwest igat ions emphasized the itudy of the structure 
composition and nature of the ataosphere down to the surface* 
and of the clouds* the radiation field and energy exchange in 
the lower ateosphere* and local inforaation on the atmospheric 
circulation pattern. A sister mission* Pioneer Venus Orbiter* 
placed an orbiting spacecraft around Venus two weeks before the 
probes were released. Simultaneous measurements by the Probes 
and Orbiter permitted relating specific local measureaents to 
the general state of the planet end its environment as obserwed 
from orbit. 

e*************************** PIONEER VENUS PROBE $M2 ********* ** 


SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SM2 
ALTERNATE NAMES- PIONEER VENUS 1978 

NSSDC ID- 78-C78F 

LAUNCH DATE- 08/08/78 WEIGHT- 75. KG 

LAUNCH SITE- CAPE CANAVERAL* UNJTEO STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS PROBE 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE LRG 

ALTERNATE NAMES- PIONEER VENUS 1978 PERSONNEL 

PM - C.F. HALL(NLA) NASA-ARC 

NSSOC 10- 78-0780 PS - L. COLIN NASA-ARC 


LAUNCH DATE- 08/08/78 WEIGHT- 300. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 


SPONSORING COUNTRY/ AGENCY 
UNITED STATES 


NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS PROBE 


PERSONNEL 

PM - C.f. H ALL ( NL A ) 
PS - L . COLIN 


NASA-ARC 

NASA-ARC 


BRIEF DESCRIPTION 

This spacecraft was the Large Probe pcrtion cf the 
Pioneer Venus Multiprobe mission. On this mission four 
i nst rumen ted atmospheric ent r y p robe s we re carried by # 
spacecraft bus tc th* vicinity cf Venus and released for 
descent through the atmosphere to the planetary surface. Two 
Small Probes entered on the nightside and a Small Probe and 
this Large Probe entered on the dayside of the planet. The 
spacecraft Bus ertered the ateosphere and obtained atmospheric 
composition data until burnup. Investigations emphasized the 
study of the structure and composition of the atmosphere down 
tc the surface* tfe nature and coepcsition of the clouds* the 
radiation field and energy exchange in the lower atmosphere* 
and local information on the atmospheric circulation pattern. 
A sister mission* Pioneer Venus Orbiter* placed an orbiting 
spacecraft around Venus two weeks before the Probes were 
released. Simultaneous measurements by the Probes and Orbiter 
permitted relating specific local measurements to the general 
state of the planet and its environment as observed from orbit. 


PIONEER VENUS PROBE SMI 


SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SMI 
ALTERNATE NAMES- PIONEER VENUS 1978 

NSSDC ID- 78-078E 


BRIEF DESCRIPTION 

This spacecraft was the second Small Probe of the Pioneer 
Venus Multiprobe mission. On this mission four Inst rumented 
atmospheric entry probes were carried by a spacecraft Bus to 
the vicinity of Venus for descent through the atmosphere to the 
planetary surface. Two Small Probes entered on the nightside* 
and one Small Probe and One Large Probe entered on the dayside 
of the planet. The spacecraft Bus entered the atmosphere and 
obtained atmospheric composition data until burnup. 
Investigations emphasized the study of the structure 
composition and nature of the ataosphere down to the surface* 
and of the clouds* the radiation field and energy exchange in 
the lower ateosphere* and local inforaation on the atmospheric 
circulation pattern. A sister mission* Pioneer Venus Orbiter* 
place'd an orbiting spacecraft around Venus two weeks before the 
Probes were released. Simultaneous measurements by the Probes 
end Orbiter permitted relating specific local measurements to 
the general state of the planet and its environment as observed 
from orbit. 

a*************************** PIONEER VENUS PROBE SM3*********** 


SPACECRAFT COMMON NAME- PIONEER VENUS PROBE. SH3 
ALTERNATE NAHE5- PIONEER VENUS 1978 

NSSDC ID- 78-D78G 

LAUNCH DATE- 08/08/78 WEIGHT- 75. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS PROBE 

PERSONNEL 

PM - C.F. HALL(NLA) 

PS - L. COLIN 


NASA-ARC 

NASA-ARC 


LAUNCH DATE- 06/08/78 WEIGHT- 75. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 


BRIEF DESCRIPTION 

This spacecraft was the third Small Probe of the Pioneer 
Venus Multiprobe mission. On this mission four instrumented 
atmospheric entry Probes were carried by a spacecraft Bus to 
the vicinity cf Venus for descent through the ataosphere to the 
planetary surface. Two Small Probes entered on the nightside* 
and one Small Probe and one Large Probe entered on the dayside 
of the planet. The spacecraft Bus entered the atmosphere and 
obtained ataospheric composition data until burnup. 
investigations emphasize the study of the structural 
composition and nature of the ataosphere down to the surface* 
and of the clouds* the radiation field and energy exchange in 
the lower ateosphere; and local information on the atmospheric 
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circulation pattern. A sister Missions Pioneer icnui Orbiter* 
placed an orbiting spacecraft around Venus tuo weeks before the 
Probes were released* Simultaneous Measurements by the Probes 
and the Orbiter permitted relating specific local ee«sur<a«nts 
to the general state of the planet and its snvirone*nt as 
observed froe orbit. 

a*************************** VENERA 9 DESCENT CRAFT**********e 


SPACECRAFT COMMON NAME- VENERA 9 DESCENT CRAFT 
ALTERNATE NAMES- 

NSSDC ID- 75-05 OD 

LAUNCH DATE- 06/08/75 WEI6HT- KG 

LAUNCH SITE- TTURATAM {BAIKONUR COSMODROME ) * U.S.S.R. 

LAUNCH VEHICLE- D-l-E 

SPONSORING COUNTRY /AG ENC Y 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS LANDER 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

On October 20* 1975* this spacecraft was separated from 
the Orbiter* and landing was aide with the sun near zenith at 
0513 UT on October 22. A systee of circulating fluid was used 
to distribute the heat load. This system* plus preccolirg 
prior to entry* permitted operation of the spacecraft for 53 
min after landing. During descent* heat dissipation and 
deceleration were accomplished secuentially by protective 
hemispheric shells* three parachutes* m disk-shaped drag brake* 
and a compressible* metal* doughnut-shaped* landing cushion. 
The landing was about 2*200 km from the Venera 10 landing site. 
Preliminary results indicated: (A) clouds 30-40 km thick with 

bases at 30-35 km altitude* (B) atmospheric constituents 
including HCl* HF* Br* and I* (C> surface pressure about 90 
(earth) ataospheres* (D) surface temperature 485 deg C* <E> 
light levels comparable to those at earth midlatitudes cr a 
cloudy summer day* and (F) successful TV photography showing 
shadows* no apparent dust in the air* and a variety of 30-40 cm 
rocks which were rot eroded. 

**************************** VENERA 1C DESCENT CRAFT***«******* 


SPACECRAFT COMMON NAME- VENERA 10 DESCENT CRAFT 
ALTERNATE NAMES- 

NSSDC ID- 75-0540 

LAUNCH DATE- 06/14/75 WEI6HT- KG 

LAUNCH SITE- TYURATAH (BAIKONUR COSMODROME)* U.S.S.R. 

LAUNCH VEHICLE- D-l-E 

SPONSORING COUNTRY/AGENCY 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS LANDER 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

On October 23* 1975* this spacecraft was separated from 
the Orbiter* ard larcing was cade with the sun near zenith* at 
0517 UT* on October 25. A system of circulating fluid was used 
to distribute the heat load. This system* plus precooling 
prior to entry* permitted operation of the spacecraft for 65 
min after landing. During descent* heat dissipation arc 
deceleration were accomplished sequentially by protective 
hemispheric shells* three parachutes* a disk-shaped drag brake* 
and a compressible* metal* doughnut-shaped* larding cushicr. 
The landing was about 2*200 km distant from Venera 9. 
Preliminary results provided: (A) profile of altitude 

(km) /pressure (earth ataospheres ) /temperature (deg C> of 
42/3.3/158* 15/37/363* and 0/92/465* (B ) successful TV 

photography showing large pancake rocks with lava or other 
weathered rocks in between* and (C) surface wind speed of 3-5 
m/s. 

**************************** VENERA 13 DE5CENT CRAFT*********e* 


SPACECRAFT COMMON NAME- VENERA 13 DESCENT CRAFT 
ALTERNATE NAMES- 

NSSDC ID- 81-106D 

LAUNCH DATE- 10/30/81 WEIGHT- KG 

LAUNCH SITE- TYURATAM (BAIKONUR COSMODROME)* U.S.S.R. 
LAUNCH VEHICLE- D-l-E 


SPONSORING CCLNTRY/AGENCY 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS LANDER 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

Venera 13 landed at 7 deg 30 min S by 303 deg* just east 
ct the eastern extension of an elevated region known as Phoebe 
Rrgio. It survived for 2 h 7 min in an environment with a 
temperature of 457 deg C and a pressure of 89 earth 
ataospheres. Venera 13 carried instruments to take chemical 
and isotopic measurement s* monitored the spectrum of scattered 
sunlight* and recorded electric discharges during its descent 
phase through the Venusian atmosphere. The spacecraft utilized 
a camera system* an X-ray fluorescence spectrometer* and a 
seismometer tc conduct investigations on the surface. 

a*************************** VENERA 14 DESCENT CRAFT *********** 


SPACECRAFT COMMON NAME- VENERA 14 DESCENT CRAFT 
ALTERNATE NAMES- 

NSSDC ID- 8 1- 11 0D 

LAUNCH DATE- 11/04/81 WEIGHT- KG 

LAUNCH SITE- TYURATAH (BAIKONUR COSMODROME)* U.S.S.R. 

LAUNCH VEHICLE- D-l-E 

SPONSORING COUNTRY/AGENCY 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS LANDER 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

Venera 14 landed at 13 deg 15 min S by 310 deg* about 950 
km southwest of Venera 13. Surface temperature was 465 deg C 
and pressure was 94 earth atmospheres. Venera 14 carried 
instruments to take chemical and isotopic measurements* 
monitored the spectrum of scattered sunlight* and recorded 
electric discharges during its descent phase through the 
Venusian atccsphere. The spacecraft utilized a camera system* 
an X-ray fluorescence spectrometer* and a seismometer to 
conduct investigations on the surface. 


INVESTIGATIONS 

IMAGING 


MARINER 10* MURRAY 

Investigation name- television photography 

NSSDC ID- 73-08 5A- 0 1 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D ISC I PL INt IS ) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 

PERSONNEL 


PI 

- 

fi.C. 

MURRAY 

CALIF INST OF TECH 

OI 

- 

M .J .5 

.BELTON 

KITT PEAK NATL OBS 

OI 

- 

G.P. 

KU1PER (DECEASED) 

U OF ARIZONA 

01 

- 

V.E. 

SUOMI 

U OF WISCONSIN 

01 

- 

N .J . 

TRASK* JR. 

US GEOLOGICAL SURVEY 

OI 

- 

D.E. 

GAULT 

NASA-ARC 

OI 

- 

B .U. 

HAPKE 

U OF PITTSBURGH 

01 

- 

M.E. 

DAVIES 

RAND CORP 

01 

- 

B.T. 

O’LEARY 

PRINCETON U 


BRIEF DESCRIPTION 

The objectives of this experiment were to photograph the 
surfaces (upper atmosphere in the case of Venus) of the planets 
Venus and Mercury. For Venus* the objectives were to 
investigate the t ime -d ependent properties of the UV clouds* and 
to obtain high-resolution imagery of the main clouds. For 
Mercury* the objectives were to map its major ph y s i og raph i c 
provinces* determine its spin axis orientation* establish a 
cartographic coordinate system* and search for Mercurian 
satellites. The equipment consisted of two spherical (150 mm 
diameter) Cassegrain telescopes with eight filters* attached to 
GEC 1-ineh vidicon tube cameras (1500 mm focal length and 0.5 
deg field of view) for narrow-angle photography. An auxiliary 
optical system mounted on each camera provided wide-angle (62 
mm focal length and 11 x 14 deg field of view) photography by 
moving a mirror on a filter wheel to a position in the optical 
path. Exposure time ranged from 3 ms to 12 s* and each camera 
took a picture every 42s. The TV picture consisted of 700 scan 
lines with 832 picture e l ement s / 1 1 ne * which were digitally 
coded into e-bit words for transmission. There were eight 
filter wheel positions: (1) wide-angle image relay mirror* (2) 
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blue bandpa s *# (J) UV polarizing# M> minus UV high pa ss# (5) 

clear# (6) UV bandpass# (7) defocusing lens (for calibration)# 
and (8) yellow bandpass. About 7000 photographs were obtained 
cf Venus and Mercury# with a anirui resolution of 100 • for 
Mercury. Three photographic passes# separated by 6-aorth 
intervals# were aade for Mercury. Further details of the 
experiment can be obtained froa NSSDC 75-18# and Icarus# v. 15# 
n. 2# October 1971. Science results cn Mercury aay be obtairta 
froa J. Geophys. Res.# w. 80# p. 17# June 1975# and on Venus in 
Science# v. 183# p. 4131# March 1974. 

PIONEER VENUS 1# HANSEN 

INVESTIGATION NAME- CLOUD PHOTOPOLARIMETER 


. NSSDC ID- 81-110 D- 01 INVESTIGATIVE PROGRAM 

LUNAR AND PLANETARY 

INVESTIGATION DISCIPLINE(S) 
PLANETOLOGY 

PERSONNEL 

PJ ~ UNKNOWN 

BRIEF DESCRIPTION 

The caaera systea carried on Venera 14 was an improvement 
on the ones carried on Veneres 9 and 10. four iaages were 
obtained of the surface of Venus. 


NSSDC ID- 78- 05 1A- 06 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 


PARTICLES AND FIELDS 


INVESTIGATION DI SC IPLI NE (S ) 
PLANETARY ATMOSPHERES 


PERSONNEL 

PI - J.E. HANSEN 
01 - P.H. STONE 
01 - A. A. LACIS 
01 - D.L. COFFEEN 
01 - L.D. TRAVIS 

BRIEF DESCRIPTION 

This experiaert used a siaplified version cf the Iaagirg 
Photopolariaeter UPP) flown on Pioneers 10 end 11 to provide 
low-resolution# four-color a«ps of the Venusian cloud cover 
with a h igh- resclut ion iaaging capability near apocenter. The 
principal objective of this investigation was to deteraine the 
properties of the clouds and haze# including the vertical and 
horizontal distribution of the particle*# cloud particle size 
ard refractive ireex# the clcuc-tcp height# and the rueber 
density of particles. 

VENERA 9 DESCENT CRAFT# UNKNOWN 

INVESTIGATION NAME- PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 


NSSDC ID- 

75-05 CD -(1 

INVESTIGATIVE PROGRAM 
LUNAR AND PLANETARY 



INVESTIGATION 

PLANETOLOGY 

DISC IPLINE (S) 

PERSONNEL 
PI - 

UNKNOWN 




NASA-GISS 

MASS INST OF TECH 

NASA-GISS 

NASA-GISS 

NASA-GISS 


— MARINER 2# NEUGEBAUER 

INVESTIGATION NAME- SOLAR PLASMA ANALYZER 


NS SO C ID- 62-041A-06 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D IS C I PL INE (S ) 
SOLAR PHYSICS 


PERSONNEL 

PI - M.N. NEUGEBAUER 
01 - C.W. SNYDER 


NASA-JPL 
NASA -JPL 


BRIEF DESCRIPTION 

This rxperiaent was designed to study the flux and energy 
spcctrua of the positive ion coaponent of the solar wind 
Plata*. The experiaent consisted of a cylindrical 

electrostatic analyzer with a faraday cup detector. This 
systea separated positively-charged ions according to their 
energy per urit charge. The entrance aperture was 5 tq ca and 
rectangular. The aperture pointed to within 0.1 deg of the sun 
throughout the flight. The voltage on the analyzer plates was 
changed at intervals of about 18 s in an ascending sequence of 
10 values froa 231 V to 8824 V. A zero current reading and a 
calibration reading were then taken. The coaplete sequence of 
12 Measurements was repeated every 3.696 win (every 2.016 ain 
near Venus). The instrument functioned normally over the entire 
flight and provided data almost continuously until Dacember 30# 
1962. 

MARINER 10# BRIDGE 


BRIEF DESCRIPTION 

This experiaent used a television camera to photograph 
the surface of Venus. One successful image was obtained. 


INVESTIGATION NAME- MEASUREMENT OF PLASMA ENVIRONMENT 

NSSDC ID- 73-085A-03 INVE STI6AT IVE PROGRAM 

CODE EL-4# SCIENCE 


VENERA 1C DESCENT CRAFT# UNKNOWN 

INVESTIGATION NAME- PANORAMIC TEL EPHOTOMETER FOR SURFACE 
IMAGERY 

NSSDC ID- 75-054D-01 INVESTIGATIVE PROGRAM 

LUNAR AND PLANETARY 

INVESTIGATION D I SC IPLINE (S ) 
PLANETOLOGY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

This experixert used a television caaera to photegraph 
the surface of Venus. One successful image was obtained. 

VENERA 13 DESCENT CRAFT# UNKNOWN 

INVESTIGATION NAME- PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 

NSSDC ID- 81-106D-01 INVESTIGATIVE PROGRAM 

LUNAR AND PLANETARY 

INVESTIGATION D I S C I PL IN E ( S ) 
PLANETOLOGY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The camera systea carried or Vercra 13 was an ieproveeert 
or the ones carried on Veneras 9 and IQ. Eight photographs 
were obtained# sore of which were taken through multiple 
filters to previoe color. Resolution was good enough to show 
details as small as 4 to 5 mm across at a distance of 1.5 a. 

VENERA 14 DESCENT CRAFT# UNKNOWN 

INVESTIGATION NAME- PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGE RY 


INVESTIGATION DISCIPLINE (S> 
PARTICLES AND FIELDS 

PERSONNEL 


PI 

- 

H.S . 

BRIDGE 

MASS INST OF TECH 

or 

- 

J .H. 

B2N5ACK 

MASS INST OF TECH 

01 

- 
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OI 
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01 

- 

L.F. 
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NASA -GS F C 

01 

- 

R.E. 
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NASA-GSFC 

01 

- 

C.W. 

SNYDER 

NASA-JPL 

01 

- 

G .L. 

SISCOE 

U OF CALIF# LA 


BRIEF DESCRIPTION 

The experiaent was designed to deteraine the mode of 
interaction between the planet Mercury and the soler wind# to 
aake a coaprchens ive study of the plesaa regime at Mercury# to 
verify and extend previous observations of the solar vind 
interaction with Venus# to clarify the role of electrons in the 
interact i ons# and to study the solar wind froa 1 to 0.4 AU. 
Instrumentation for the experiment consisted of two 
sunward-fac ing elec t r os t at ic analytars (S£S A) and one backward 
facing electron spectrometer (BESA). These three detectors 
were mounted on a scanning platform# which could be swept at 1 
deg/s through an arc of 120 deg centered on a direction in the 
ecliptic plane 6 deg east of the sp acec raft -sun line. Both 
SESAs failed to return data. They were to aeesure positive 
ions froa 0.08 to 6 kev and electrons froa 4 to 400 ev. The 
BESA had a fan-shaped field of view of plus or minus 3.5 deg by 
plus or minus 13.5 deg. The larger angle was noraal to# and 
symmetric about# the scan arc. An electron spectrua was 
obtained every 6 s# and consisted of flux measureaents in 15 
logarithmically spaced energy channels (vith channel width 
delta E/E*6.6Z) within the energy range 13.4 to 690 eV. 
Because solar wind flow past the spacecraft introduces angular 
distortion of the electron distribution function compared to 
what would be observed in the tolar wind rest frame# it was 
possible# by taking into account this distortion and the 
spacecraft sheath character ist ics# to derive soae of the tolar 
wind plasma parameters such as ion bulk speed# electron 
temperature# and electron density. The reliability of these 
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pimcttri is necessarily dependent on the validity of the 
spacecraft sheath model employed in the analysis* and is thus 
affected by tfae charges in the aatient solar wind. 

... PIONEER VENUS 1* SCARF ....... ... 

INVESTIGATION NAME * ELECTRIC FIELD DETECTOR 

NSSDC ID- 78-051A-13 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISCI PL IN E ( $ ) 
PARTICLES AND FIELDS 
SPACE PLASMAS 

PERSONNEL 

PI - F.L. SCARF TRW SYSTEMS GROUP 

01 - I.M. GREEN TRW SYSTEMS GROUP 

BRIEF DESCRIPTION 

This experiment consisted of a modified version of the 
Pioneer 8 and Pioneer 9 experiments to measure the 

electric-field ccspcnents ir lour SOS * nsrrov-bano channels 
centered at 100* 730* 7350* and 30*000 Hi. The aims of the 
investigation were to perform the first analysis of VI F 
electric fields at Venus to elucidate the plasma interactions 
between the solar wind and the ionospheric or exospheric 
plasma. The role of plasma instabilities in modifying the heat 
flux from the solar wind and in thcrmalizing newly-born ions 
iron Venus was alsc studied. A self-contained balanced V-type 
antenna with a differential preamplifier was employed to make 
the leasurements. At the 512-bps satellite mode* one frequency 
scan per second was obtained. 

PIONEER VENUS 1 * KNUDSEN 

INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER 

NSSDC ID- 78-051A- G 7 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P* SCIENCE 

INVESTIGATION D I SC I PL 1NE ( S ) 
PLANETARY ATMOSPHERES 
PLANETARY IONOSPHERES 

PERSONNEL 

PI - W.C. KNUDSEN LOCKHEED PALO ALTO 

01 - K. SPENNER INST FUR PHYS WELTRAUM 

OI - R.C. WHITTEN NASA-ARC 

BRIEF DESCRIPTION 

This investigation usee a Langmui r-probe 

ret ard i ng-potent ial analyzer designed to measure electron 

concentration and temperature* major ion concentrations and 
temperatures* ion drift velocities* and the energy distribution 
function of aabiert pho t oe l ect ror s . It was an adaptation cf 
the instrument flown on the German Aeros satellite in 1972. 
Either one of two sensor heads could be used*, each consisting 
cf a multigrid cip and e l ectroret er* which could operate in 
electron# ion* or photoelectron modes* initiated by spacecraft 
roll pulses. The measurements taken when the sensor axis was 
closest to the plasma flow velocity vector were transmitted. 
The aies of the investigation were tc leprove knowledge cf the 
important ionic reactions in the Venusian ionosphere# to study 
the plasma transport processes to determine it Venus has a 
polar wind* to study the processes at the solar wind-ionosphere 
boundary* and to study similar aims concerning the ambient 
electron population. 

PIONEER VENUS 1* WOLFE 

INVESTIGATION NAME- PLASMA ANALYZER (OPA) 

NSSDC ID- 78-05 1 A - 1 8 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC 1 PL I NE ( S ) 

SPACE PLASMAS 
PARTICLES AND FIELDS 

PERSONNEL 

PI - J .H. WOLFE NASA-ARC 

01 - A. BARNES NASA-ARC 

01 - H.R. COLLARD NASA-ARC 

01 - D.D. MCKIBBIN NASA-ARC 

OI - J.6. M IH ALOV NASA-ARC 

01 - R.C. WHITTEN NASA-ARC 

01 - D.S. INTRILI GATOR CARMEL RES CENTER 

BRIEF DESCRIPTION 

The instrument for this experiment was a quadr i spher i cal 
electrostatic analyzer (detector B of plasma instrument on 
Pioneers 10 and ID# with five current collectors and 
electrometers. The energy/char ge range was 50-8000 (ions) in 
32 steps and 1-500 (electrons) in 16 steps. The angular range 
covered was plus cr sinus 85 deg elevation by 360 deg azimuth* 
and the detector field of view was 15 deg times 25 deg or 15 
deg times 45 deg* depending on position. The logic design was 
essentially that used on Pioneers 8 and 9. The objectives were 
tc measure solar wind conditions outside the Venusian bow 
shock# inside the magnetosheath flew field* and to study the 
ionopausal structure. Solar-wind measurements were made during 
the transit to Venus* particularly to study macroscale problems 
and to determine average gradierts. The near-planet wake 


region was also available for study. 

MARINER 5, BRIDGE — 

INVESTIGATION NAME- INTERPLANETARY 10N PLASMA PROBE FOR 
E/a OF 40 TO 9400 VOLTS 

NSSDC ID- 67-060A-03 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D IS C I P L I N E ($ ) 
PARTICLES AND FIELDS 
INTERPLANETARY PHYSICS 

PERSONNEL 

PI - H.S. BRIDGE MASS INST OF TECH 

01 - C.W. SYNDER NASA-JPL 

BRIEF DESCRIPTION 

This three-sect iona l-co Hector eodulated-gr id Faraday cup 
measured positive ions from 40 to 9400 eV/9 in eight 

approximately logarithmically equispaced energy windows. As 
the instrumert always pointed toward the sun* vector data were 
obtained by comparing the relative signals from the three 
120-deg pie-shaped collector sections. During each telemetry 
sequence* the instrument was stepped forward and backward 
through the eight windows to measure the sum of the currents 
from the three plates. Then it was stepped forward and 

backward to measure* for each voltage setting* the currents to 
the three plates in succession. The entire 32 steps in voltage 
window per telemetry sequence produced 64 current mea su rement s . 
These measurements were repeated every 5 min. The instrument 
operated nominally throughout its mission. 

MARINER 2, COLEMAN# JR. 

INVESTIGATION NAME- FLUXGATE MAGNETOMETER 

NSSDC ID- 62-04 1A-03 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I $ C I PL IN E (S ) 
INTERPLANETARY PHYSICS 
PLANETARY MAGNETIC FIELD 

PERSONNEL 

PI - P.J. COLEMAN, JR. U OF CALIF# LA 

BRIEF DESCRIPTION 

This experiment was designed to measure the magnitude and 
direction of the interplanetary and Venusian magnetic fields. 
It consisted of three orthogonal fluxgate magnetometers mounted 
cn top of a 152. 4-m tower. One magnetometer axis was parallel 
to the spacecraft roll axis. In the h i gh -sensi t i vi t y mode# 
each magnetometer had a dynamic range of -64 to +64 nT with an 
accuracy of + or -0.5 nT. In the low-sensitivity mode* this 
range was -320 to +320 nT with an accuracy of a or -2.5 nT. 
All three magnetometers were sampled within 8.64 s* and this 
sequence of sampling was repeated every 36.96 s (or every 20.16 
s during the Venus encounter on December 14* 1962). An 

Inflight calibration system was designed to check the 

sensitivity cf the three magnetometers once during each 15.77-h 
period. Due to • failure in the control circuit* inflight 
calibrations were performed more often and in a rsndoa fashion. 
Other than the failure in the inflight calibration system* the 

experiment performed normally until January 3* 1963* when 

contact with Mariner 2 was lost. 

MARINER 10* NESS 

INVESTIGATION NAME- FLUXGATE MAGNETOMETERS 

NSSDC ID- 73-085A-04 INVESTIGATIVE PROGRAM 

CODE EL-+* SCIENCE 

INVESTIGATION D I S C I PLIN F (S ) 
PARTICLES AND FIELDS 
PLANETOLOGY 

PERSONNEL 

PI - N .F . NESS NAS A -G S F C 

01 - K . V . BEHANNON NASA-GSFC 

OI - R.P. LEPPING NASA-GSFC 

01 - Y.C. WHANG CATHOLIC U OF AMERICA 

BRIEF DESCRIPTION 

This experiment consisted of two triaxial fluxgate 
magnetometers mounted on a common boom 2.3 m and 5.8 m from the 
spacecraft and designed to measure the vector magnetic field in 
the vicinity of Mercury and Venus and in the interplanetary 
medium. Outputs from the two magnetometers were simultaneously 
analyzed to separate ambient fields from spacecraft fields. 
Each sensor had dual operating ranges of minus to plus 16 nT 
and 128 nT* with digitization accuracies of 0.03 nT and 0.26 
nT# respectively. Bias offset capability extended the operating 
range to minus or plus 3188 n't _ During the primary phase ot 
the mission (November 3* 1973* to March 29# 1974) and during 
the second and third Mercury encounters# 25 vectors per second 
were sampled by the primary outboard magnetometer and 
transmitted to Earth. At other times* a lower data rate node 
was used during which five vectors per second were transmitted. 
The experiment functioned normally throughout the life of the 
spacecraft. For further details* see N. F. NESS et al.* 
Science* v. 183* p. 1301. 
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PIONEER VENUS 1# RUSSELL' 


INVESTIGATION NAME- MAGNETOMETER (OMAG) 

NSSDC ID- 78-051A-12 INVESTIGATIVE PROGRAM 

CODE E L -4 , SCIENCE 

INVESTIGATION D I SC I PL I NE CS ) 
MAGNETOSPMERIC PhVSICS 
PARTICLES AND FIELDS 
ATNOSFHERIC PHYSICS 

PERSONNEL 

PI - C.T. RUSSELL U OF CALIF* LA 

01 - P.J. COLEMAN, JR. U OF CALIF, LA 

01 - F.V. CORONITI U OF CALIF, LA 

01 - C.F. KENNEL U OF CALIF, LA 

01 - R.L. NCPHERRON U OF CALIF, LA 

01 - G.L. SISCOE U OF CALIF, LA 

BRIEF DESCRIPTION 

This experiment used a triaxiaL fluxgate aagnetoaettr 
with two ring-core senior* at the end of a magnetometer boom 
arc cne ring-core sensor, at 45 ties tc the spin axis, halfway 
down the boon. The drive and electronics design had been used 
on the Apollo 15 and lfe subsatellites. The objectives were to 
determine any pLanetary and remanent Magnetic fields, to deduce 
the location and strength of the iarcspheric current systea, tc 
deteraine the energy and aass balance in the upper ataosphere 
of Venus, to deteraine the nature of the solar wind interaction 
with Verus, and tc study the rear-wake region of Venus and the 
structure of the Venusian bow shock. I nt er p lanet ary objectives 
were to deteraine the perturbation of the near-planet region by 
Venus and to compare the properties of the average field at C.7 
ard l - 0 Au . The instrument was interfiled to, in the worst esse 
of low-bit and low-sample rates, measure one vector per 32 s. 
while in Venus orbit, when the spacecraft was coasting through 
the interplanetary region in the apeapsis aoce, the tuple rate 
was one vector per 3 s. while the spacecraft was passing 
through the Venusian ionosphere in the periapsis mode, the 
sample rate was four vectors per s. 

MARINER 5, SMITH--- 

INVESTIGATION NAME- TRIAXIAL LOW FIELD HELIUM MAGNETOMETER 

NSSDC 10- 67-06 OA “05 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC 1 PL I NE ( S ) 
PARTICLES AND FIELDS 
PLANETARY MAGNETIC FIELD 

PERSONNEL 

PI - E.J. SMITH NASA-JPL 


and spacecraft and was on the earthward side of the spacecraft. 
During the 3.5 month i nterplanet ar y mode of operation, the 
radiation equipment was used to monitor the intensity of 
low-energy particles. The accumulated number of counts from 
the detector during a 9.60-s interval was read out once each 
887 t. During the encounter mode, the accumulated number of 
counts during a 9.60-s interval was read out once each 484 i. 

There was an absence of any discernible increase in counting 

rate during passage by Venus at rad^l distances as small as 
41,000 Km on the sunward side of the planet. 

MARINER 10, SIMPSON—— 

INVESTIGATION NAME- ENERGETIC PARTICLES 

NSSDC ID- 73-08 5A -07 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC I PLINE (S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - J.A. SIMPSON U OF CHICAGO 

OI - J *E . LAMPORT U OF CHICAGO 

BRIEF DESCRIPTION 

This experiment was designed to measure energetic 
electrons, protons, and alpha particles in the interplanetary 
aedium and in the vicinities of Venus and Mercury. The 
instrumentation consisted of a main telescope and a low-energy 
telescope. The aain telescope consisted of six collnear 

sensors (five silicon detectors and one Csl scintillator) 
surrounded by a plastic scintillator anticoincidence cup. One 
pulse height analysis was performed every 0.33 s, and counts 
accumulated in each coinc idence /ant i coinc idence mode were 

measured every 0.6 s. Particles stopping in the first tensor 
were protons and alpha particles in the range 0.62-10.3 
HeV/nucleon and electrons above approximately 170 keV. The 

aperture half angle for this mode was 47 deg, and the geometric 
factors were 14 sq cm ster for electrons and 7.4 sq cm ster for 
protons and alpha particles. The telescope aperture half angle 
decreased to 32 deg for coincident counts in the first and 
third sensors. The low-energy telescope, a two-element (plus 
anticoincidence) detector with a 38-deg half angle aperture and 
a 0.49 sq cm ster geometrical factor, was designed to measure 
0.53-1.9 and 1.9-8. 9 MeV protons without responding to 
electrons ever a wide range of electron energies and 

intensities. See J . Geophys. Res., v. 80, p. 4018 and 

references therein for further details. 

PIONEER VENUS 1, TAYLOR, JR. 

INVESTIGATION NAME- ION MASS SPECTROMETER 

NSSDC ID- 78 -051 A -17 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 


BRIEF DESCRIPTION 

For this experiment a Low-field helium magnetometer was 
used to obtain triaxial measurements of i nt e rplanet a r y and 
Venusian magnetic fields. It* operation depended on the 
variation in absorptivity of excited helium to circularly 
polarized infrared light with applied field. Swept Helmholti 
coils nulled the arbient field by use of feedback circuits. 
Mounted on a 1,5-m boom, the instrument's dynamic range was 
plus or minus 204 nT per axis, with a measurement precision 
determined by telemetry constraints of plus or minus 0.2 nT. 
Offset fields were correctable to witMr 0*25 nT per component. 
The experiment operated in m high (low) bit-rate mode of 3 
vector samples spaced 1/7, 2/7, and 4/7 of the sequence every 
12.6 (50.4) si thus the Nyquist frequencies were about 0.12 and 
0.03 Hz respectively. High-rate data were obtained from June 
14 to July 24, 1967, and for 4 hours on October 25, 1967. Low 
bit-rate data were obtained for the remainder of the 
experiment's useful lifetime. Quality of data was high except 
during September 23 to October 1, 1967, when telemetered dat* 
were of uncertain quality. NSSDC has all the data from this 
experiment. 

MARINER 2, VAN ALLEN * 

INVESTIGATION NAME- PARTICLE DETECTOR 

NSSDC ID- 62-041A-07 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC I PL I NE ( S ) 
PARTICLES AND FIELDS 
PLANETARY PHVSICS 

PERSONNEL 

PI - J . A . VAN ALLEN U OF IOWA 

BRIEF DESCRIPTION 

A collimated, directional, Anton type 213 Geige r -M ue l Le r 
tube (with energy thresholds of 40 keV for electrons and 500 
keV for protons) was used to search for charged particles 
magnetically trapped in the vicinity of the planet Venus and, 
if such particles were found, to obtain preliminary 
measurements of their spatial distribution and intensity. 
Throughout the flight, including the pLanetary flyby, the axis 
of the detector's ccrical field cf view (90 deg full angle) was 
directed at 70 deg plus or minus 1 deg to the spac ec r af t -s un 
line. This axis Lay in the plane containing the sun, earth. 


INVESTIGATION D I $C I PLINE (S ) 
PLANETARY IONOSPHERES 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - H . A . TAYLOR, JR. 

01 - S.J. BAUER 
01 - R.E. HARTLE 
OI - H.C. BRINTON 
01 - J .R. HERMAN 
01 - T.M. DONAHUE 
01 - P.A. CLOUTIER 
01 - F.C. MICHEL 

BRIEF DESCRIPTION 

The composition and concentration of thermal positive 
ions in the ionosphere of Venus were determined and interpreted 
in terms of vertical and horizontal components. The instrument 
used was e Bennett rad i o -f requenc y aass spectrometer based on 
the design cf those flown on 060 and Atmospheric Explorer 
satellites. A aass range ol 1 to 60 u was covered with a 
variety of automatic scan-search modes available. 

PIONEER VENUS 2, TAYLOR, JR. — 

INVESTIGATION NAME- ION-MASS SPECTROMETER 

NSSDC ID- 78-078A-02 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC I PL 1NE (S ) 
PLANETARY ATMOSPHERES 
PLANETARY IONOSPHERES 
AERONOHY 

PERSONNEL 

PI - H.A. TAYLOR, JR. NASA-GSFC 

01 - S.J. BAUER GRAZ U 

01 - T.M. DONAHUE U OF MICHIGAN 

01 - P.A. CLOUTIER RICE U 

01 - R.E. HARTLE NASA-GSFC 

01 - H.C. BRINTON NASA-GSFC 

OI - F.C. MICHEL RICE U 


NASA-GSFC 
6 RA Z U 
NASA-GSFC 
NASA-GSFC 
NASA-GSFC 
U OF MICHIGAN 
RICE U 
RICE U 
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BRIEF DESCRIPTION 

This Ion mss spectrometer experiment obtained 
«e*sur»itnts which provided information on the solar wind 
interaction with Venus* upper atecsphere photochemistry* «nc 
the mass and heat transport characteristics of the atmosphere. 
A Bennett ion spectrometer* similar to units flown on "any 
earth satellites arc rockets* featured Venus’ upper atmosphere 
ion concentrations in the mass range frgm 1 to 60 atomic mass 
units (u) f r op the time of crossing Venus' bowshock to bus 
burnup. 

PIONEER VENUS 1* EVANS - 


INVESTIGATION NAME- GAMMA -RAY BURST DETECTOR 


NSSDC ID- 78-05IA-C5 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC 1PL I NE ( S) 
GAMMA-RAT ASTRONOMY 


PERSONNEL 
PI - W.D. 
01 - J .P. 
01 - P.R. 
01 - R.V. 
01 - R . A . 
01 - I.B. 
01 - R . E . 


EVANS 

CONNER 

HIGBIE 

KLEBESADEL 

OLSON 

STRONG 

SPALDING 


LOS ALAMOS NAT LAB 
LOS ALAMOS NAT LAB 
LOS ALAMOS NAT LAB 
LOS ALAMCS NAT LAB 
LOS ALAMOS NAT LAB 
LOS ALAMOS NAT LAB 
SANDIA LABORATORIES 


BRIEF DESCRIPTION 

An omnidirectional gamma-ray detector employing two 
Phoswich scintillation spectrometers sensitive to protons from 
t.2 to 2.0 MeV was used with Icgic circuitry to detect the 
beginning of a gamma event and to initiate m period of rapid 
data collection. Data were stored in a memory unit for 
subsequent transriision to earth. Confirmation that a true 
gamma event had occurred was obtained by comparison with 
results from other experiments in earth satellites. This 
experiment provided the long-baseline time correlations 
necessary for calculating accurate scurce locations. 

MARINER 2* ANDERSON 


INVESTIGATION NAME- COSMIC-RAY IONIZATION 


NSSDC ID- 62-041A-04 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISCIPLINE (S) 
COSMIC RATS 


PERSONNEL 

pi - m.r. Anderson 

01 - J.A. VAN ALLEN 
01 - V.M. NEHER 


SCIENCE APPL * INC 
U OF IOWA 

CALIF INST OF TECH 


BRIEF DESCRIPTION 

The particle experiment was designed to investigate (1) 
the dependence of the intensity of ionizing particles in space 
upon distance from the sun* (2) temporal variations of the 
particles and their correlation with variations of the magnetic 
field and plasma flux at the location of the spacecraft and 
with so lar-terrestri at disturbances* and 15) the intensity and 
extent of magnetically trapped particles* if any* around Venus. 
The instrumentation consisted of three detectors: (1) a 
gas-filled* integrating* ionization chamber with a wall of 
•tainless steel; C2) an omnidirecticr a l thin-walled cylindrical 
glass GM tube shielded with stainless steel; and (3> an 
identical glass GM tube shielded with beryllium. The two GM 
tubes differed in the efficiency with which they detected 
nonpenetrating electrons by the Lremsstrah lung process. All 
three detectors were sensitive to electrons of energies greater 
than 500 fceV and protons of energies greater than 10 MeV. The 
ionization chtrbcr was sampled fer 221.76 s once every 443.52 
s. The count accumulation of the GM tube shielded with 
stainless steel was sampled once for 0.828 s and once for 9.6 s 
every 443.52 s* and the count accumulation of the 
be ry l l iur-sh ie Ided GM tube was sampled once fer 0.828 s end 
once for 9.6 s every 887.04 s. The detectors were mounted 
close together with the axes of the GM tubes perpendi cu lar to 
the roll axis of the spacecraft and hence to the radius vector 
from the sun. The GM tubes shielded with stainless steel arc 
beryllium had omnidirectional geometric factors of 6.97 and 
6.91 sq cm* respectively. The experiment operated normally 
throughout the mission. 


ULTRAVIOLET 


— — MARINER 10 » BROADFOOT 

INVESTIGATION NAME- EUV SPECTROSCOPY 


NSSDC ID- 73-085A-05 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D ISC 1PI INE (S ) 
PLANETARY ATMOSPHERES 


PERSONNEL 

PI - A.L. BROADFOOT 
01 - N.B. MCELROY 
01 - M .J .S .BELTON 


U OF SOUTHERN CALIF 
HARVARD U 

KITT PEAK NATL OBS 


BRIEF DESCRIPTION 

Two instruments were flown: an occultation spectrometer 
that was body-fixed to the spacecraft and an airglow 
spectrometer that was mounted on the scan platform, when the 
sun was obscured by the limbs of the planet* the occultation 
spectrometer measured the extinction properties of the 
atmosphere. The occultation spectrometer had a plane grating 
which operated at grazing incidence. The fluxes were measured 
at 470* 740 » 810* and 89o A using channel electron multipliers. 
Pinholes defined the effective field of view of the instrument 
which was 0.15 deg full width at half maximum (F WMM ) . Isolated 
spectral bards at approximately 75 A ( FwHM) were also measured. 
The objective grating airglow spectrometer was flown to measure 
airglow radiation from Venus and Mercury in the spectral range 
from 200 to 1700 A. with a spectral resolution of 20 A* the 
instrument rcasured radiation at the following wavelengths: 
304* 430* 584* 740* 869* 1048* 1216* 1304* 1480* and 1657 A. 
In addition* to provide a check on the total incident extreme 
UV flux to the spectrometer* two zero-order channels were 
flown. The effective field of view of the instrument was 0.13 
deg by 3.6 deg. More experiment details and some measurements 
are contained in two papers: (1) "Ultraviolet Observations of 
Venus from Mariner 10 -- Preliminary Results*" A. L. Broadfoot* 
et ml.* Science* v. 183* March 29* 1974* and (2) "Mercury’s 
Atmosphere from Mariner 10 -Preliminary Results*” A. L. 
Broadfoot* et al.* Science* v. 185* July 12* 1974. A 
description cf the instrumentation is given in two later 
papers: (1) "Mariner 10 Ultraviolet Spectrometer: Airglow 
Experiment*" A. L. Broadfoot* S. S. Clapp and F. E. Stuart* 
Space Sci. Instr. v. 3* 199 (1977); (2) "Mariner 1C Ultraviolet 
Spectrometer: Occultation Experiment*” A. L. Broadfoot* S. S. 
Clapp and F. E. Stuart* Space Sci. Instr. v. 3* p. 209 (1977). 
Data also include the interplanetary region. 


PIONEER VENUS 1* STEWART 


INVESTIGATION NAME- PROGRAMMABLE ULTRAVIOLET SPECTROMETER 


NSSDC ID- 78-051A-15 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISCI PUNE (S ) 
PLANETARY ATMOSPHERES 
AERONOMY 
IONOSPHERES 

PERSONNEL 


PI - A. I. 

STEWART 

U OF COLORADO 

01 - C.A. 

BARTH 

U OF COLORADO 

01 - C.w. 

HORD 

U OF COLORADO 

01 - G.E. 

THOMAS 

U OF COLORADO 

01 - D. 

ANDERSON 

NOAA-SEL 


BRIEF DESCRIPTION 

This investigation used a 125-mm Cassegrain telescope on 
a 125-mm Ebert-Fastie spectrometer with a programmable grating 
drive. Airglow* scattered sunlight* and hydrogen Lyman-alpha 
emissions were detected in the thermosphere* mesosphere* and 
exosphere of Venus. These measurements were used to establish 
and map the composition* temperature* and photochemistry of the 
thermosphere and ionosphere* to determine the pressure at and 
above the visible cloud tops* and to establish the distribution 
and escape rate of atomic hydrogen. The instrument operated in 
the 1100-3400 A region. 


INFRAREO 


MARikER 2* NEUGEBAUER 

INVESTIGATION NAME- INFRAREO RADIOMETER 

NSSDC ID- 62-041 A- 02 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC I PL INE (S ) 
PLANETOLOGY 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - G. NEUGEBAUER CALIF INST OF TECH 

BRIEF DESCRIPTION 

The infrared radiometer on Mariner 2 was designed to 
measure the radiation temperatures of small areas of Venus in 
the 8.4- and 10.4-micrometer bands. Optically* the radiometer 
consisted of two similar lens systems whose axes were separated 
by 45 deg. One system* establishing the chopping reference* 
viewed dark space* and the other viewed the planet. The energy 
through the two systems was combined into a single chopped beam 
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that Mas in turn split by a dichroic filter into two 
perpendicular beams that were ircident on two theraistor 
bo lone te r detectors. Three successful scans were accomplished 
during planetary flyby on December 14# 1962. The accuracy of 
the radiation temperatures obtained varied from 2 deg for 
source temperatures near 200 deg K to 10 deg for source 
temperatures near 500 deg K. A complete description and 
performance summary for the Mariner 2 radiometer is given in 
“Mar iner- Venus 1962# Final Project Report#" NASA SP-59# 1965. 

- MARINER 10# CHASE# J R. * — — — 

INVESTIGATION NAME- TwO-CHANNEL IR R A DIOMETER 

-085A-06 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S> 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


CHASE# JR. 

MINER 
MORRISON 
MUNCH 

neugebauer 

SAARI (DECEASED) 

BRIEF DESCRIPTION 

An infrared radiometer having two channels# 22 to 39 
micrometer* (8C K to 500 A) and 10 tc 17 micrometers (200 < to 
650 K > # mas used to observe the thermal emission from Vmnu* and 
Mercury in tuo broad spectral bands. The IR thermal emission 
from the surface cf Mercury betwter late afternoon and early 
morning (local time) and deviations from the average thermal 
behavior of the surface were measured. Measurements were also 
made of the brightness temperatures of Venusian cloud top* and 
limb darkening phenomena. Attempts were made to correlate 
unusual temperature variations with photographs and 
measurements by other instruments to identify mountains# 
valleys# volcanoes# and unusual surface materials. 


SANTA BARBARA RES CTR 
NASA-JPL 
U OF HAWAII 
MPI-HE 1DELBER6 
CALIF INST OF TECH 
BOEING SCI RES LAB 


NSSDC ID- 73 


PERSONNEL 
PI - s.c, 
01 - E.D 
01 - D . 
01 - 6 . 
01 - 6 . 
01 - J .H 


— PIONEER VENUS 1# TAYLOR 

INVESTIGATION NAME- INFRARED RADIOMETER (OIR) 


NSSDC ID- 78-D51A-16 INVESTIGATIVE PROGRAM 

CODE EL-4/ CO-OP# SCIENCE 

INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 


PERSONNEL 
PI - F. 

TAYLOR (NLA) 

01 

- 

H.H. 

AUMANN 

01 

- 

M.T. 

CHAHINE 

01 

- 

c.e. 

FARMER 

01 

- 

J.V. 

MARTONCHIK 

01 

- 

A .P. 

INGERS0LL 

01 

- 

J .T. 

HOUGHTON 

OI 

- 

G.D. 

PESKETT 

OI 

- 

C .D. 

RODGERS 

01 

- 

E.J. 

WILLIAMSON 

01 

- 

R .E. 

DICKINSON 

01 

- 

J .e. 

GILLE 


NASA-JPL 

NASJl-JPL 

NASA-JPL 

NASA-JPL 

NASA-JPL 

CALIF INST OF TECH 

OXFORD U 

CLARENDON LAB 

OXFORD U 

CLARENDON LAB 

NATL CTR FOR ATMOS RES 

NATL CTR FOR ATMOS RES 


BRIEF DESCRIPTION 

This invest igation used an S-channel radiometer for 
vertical temperature sounding of the atmosphere from the cloud 
tops (60 km) to 150 km and for investigations of cloud 
morphology# including the identification of possible multiple 
layers and water vapor mapping. The instrument was based on 
the selective chopper radiometer and the pressure modulator 
radiometer designs flown on Nimbus satellites. 


PIONEER VENUS PROBE LRG# BOESE 


INVESTIGATION NAME- INFRARED RADIOMETER (LI R ) 


NSSDC ID- 78-078D-C5 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DI S C IPL I NE C S) 
PLANETARY ATMOSPHERES 
AERONOMY 


PERSONNEL 

PI - R.W. BOESE 
01 - J .B. POLLACK 
01 - J.H, MILLER 
01 - L.P. GIVER 


NASA-ARC 

NASA-ARC 

NASA-ARC 

NASA-ARC 


BRIEF DESCRIPTION 

The objectives of this experiment were to measure the 
atmosphere thermal flux profile# detect cloud layers and infer 
their composition# and estimate tie atmospheric water vapor 
content. This experiment used a 4-channel infrared radiometer 
looking down from the probe. Two internal blackbodies were 
used to allow absolute measurcmerts of the flux in each 
channel. The instrument weighed about 2 kg and used about 3 w 
of power. 


PIONEER VENUS PROBE SMI# SUOMI 

INVESTIGATION NAME- NET FLUX RADIOMETER (SNFR) 


NSSDC ID- 78-078E-O4 INVESTIGATIVE PROGRAM 

CODE EL-4/ CO-OP# SCIENCE 


INVESTIGATION DISC I PLINE (S ) 
PLANE TARJf ATMOSPHERES 
AERONOMY 


PERSONNEL 
PI - V.E 
01 - J. 
OI - L.A 
01 - A. 
01 - G.E 
Oi - H. 


SUOMI 

LCNOBLE 

SROMOVSKY 

FYMAT 

DANIELSON 

HERMAN 


U OF WISCONSIN 
U OF LILLE 
U OF WISCONSIN 
NASA-JPL 

CALIF INST OF TECH 
U OF LILLE 


BRIEF DESCRIPTION 

The objectives ware to locate regions of radiative 
convergence and divergence as a function of altitude and to 
indicate the height at which aolar energy is absorbed by the 
atmosphere. This experiment used a saalL net flux radiometer 
cn the Probe targeted to the daysfde of Venus to measure the 
net solar flux in the 0.2- to 4-aicrometer region. The two 
probes targeted to the nightside of the planet carried net 
infrared flux tensors covering the 1- to 2%-aic roaeter region. 
The instrument weighed about 0.4 kg and used 2.2 H of power. 


PIONEER VENUS PROBE SM2 # SUOMI 


INVESTIGATION NANE- NET FLUX RADIOMETER (SNFR) 


NSSDC ID- 78-078F-04 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-OP# SCIENCE 

INVESTIGATION DISCIPLINE CS > 
PLANETARY ATMOSPHERES 
AERONOMY 

PERSONNEL 


PI 

- 

V.E. 

SUOMI 

U OF WISCONSIN 

OI 

- 

J. 

LENOBLE 

U OF LILLE 

OI 

- 

L .A. 

SROMOVSKY 

U OF WISCONSIN 

01 

- 

A.L. 

FYMAT 

NASA-JPL 

01 

- 

G.E. 

DANIELSON 

CALIF INST Of TECH 

01 

- 

M. 

HERMAN 

U OF LILLE 


BRIEF DESCRIPTION 

The objectives were to locate regions of radiative 
covergence and divergence as a function of altitude and to 
indicate the height at which solar entrgy is absorbed by the 
atmosphere. This experiment used e small net flux radiometer 
on the Probe targeted to the dayside of Venus to ataiurt the 
net solar flux in the 0.2 to 4 micrometer region. The tuo 
Probes targeted to the nightside of the planet carried net 
infrared flux sensors covering the 1 to 25 micrometer region. 
The instrument weighed about 0.4 kg and used 2.2 W of power. 

— PIONEER VENUS PROBE SM 3# SUOMI — 


INVESTIGATION NAME- NET FLUX RADIOMETER (SNFR) 


NSSDC ID- 78-0786-04 INVESTIGATIVE PROGRAM 

CODE IL-4/CO-OP# SCIENCE 


INVESTIGATION DISCIPLINE (S ) 
PLANETARY ATMOSPHERES 
AERONOMY 


PERSONNEL 
PI - V.E 
OI - J. 
OI - A. 
OI - L.A, 
01 - G.E 
OI - M. 


SUOMI 

LENOBLE 

FYMAT 

SROMOVSKY 

DANIELSON 

HERMAN 


U OF WISCONSIN 
U OF LILLE 
NASA-JPL 
U OF WISCONSIN 
CALIF INST OF TECH 
U OF LILLE 


BRIEF DESCRIPTION 

The objectives were to locate regions of radiative 
convergence and divergence as a function of altitude and to 
indicate the height at which solar energy is absorbed by the 
atmosphere. This experiment used m small net flux radiometer 
on the Probe targeted to the dayside of Venus to measure the 
net solar flux in the 0.2- to 4-eicrometer region. The two 
Probes targeted to the nightside of the planet carry net 
infrared flux sensors covering the 1- to 25 micrometer region. 
The instrument weighed about 0.4 kg and used 2.2 w of power. 


RADIO SCIENCE AND CELESTIAL MECHANICS 


MARINER 2# ANDERSON 

INVESTIGATION NAME- CELESTIAL MECHANICS 


ORSG'ft'AL P/-C:\T 
OF POOR QUALSTY 


NSSDC 10- 62-Q41A-08 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION 0 1 SC I PL I NE (S ) 
CELESTIAL MECHANICS 

PERSONNEL 

pi -j.d. Anderson nasa-jpl 


BRIEF DESCRIPTION 

Deep Space Network tracking data on Mariner 5 were used 
to obtain improved determinations of the masses of Venus and 
the moon, of the astronomical unit, and improved ephemerides of 
earth and Venus. The experiment used the onboard receiver and 
transmitter equipment in conjunction with Deep Space Station 
equipment to obtain Doppler measurements. The system performed 
well to distarces of 48. E6 km (November 5, 1967). 


BRIEf DESCRIPTION 

Deep Space Network tracking data from Mariner 2 were used 
to obtain improved reasurements of t ha aastes of Venus ard the 
moon, the astronomical unit, and improved ephemerides of th« 
earth and Venus. The experiment used the onboard receiver and 
transmitter equipment in conjunction with the Deep Space 
Station aquipaent tc obtain Doppler measurements. Data were 
obtained at 12-h intervals from September 5 to December 14, 
1962, at 1-h intervals until December 16, and than again at 
12-h intervals until January 4, 1963. 

PIONEER VENUS 1, SHAPIRO 

INVESTIGATION NAME- CELESTIAL MECHANICS (OCM) 

NSSDC ID- 78-0S1A-21 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION 0 1$ C IPL INE < S > 
PLANETARY ATMOSPHERES 
CELESTIAL MECHANICS 

PERSONNEL 

PI - I. I. SHAPIRO MASS INST OF TECH 

BRIEF DESCRIPTION 

This experiment used the S-bard and X-band radio signals 
for data measurements. The objectives were: (l) to model the 
gravity field of Venus, <2) to estimate the direction and 
magnitude of the Vents spin vector, <3> to bound the magnitude 
of (and possibly estimate) the polar motion of Venus, (4) to 
determine the density profile of the upper atmosphere, and (5) 
to oetcr mine a connection between the coordinate system of 
planetary ephemerides and an inertial coordinate system 
reference to ext raga l set 1 c radio sources. 

MARINER 5, ESHLEMAH— — — 


MARINER 10, HOWARD 

INVESTIGATION NAME- $- AND X-BAND RADIO PROPAGATION 

NSSDC ID- 73-085A-Q2 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC I PL IN E (S ) 

IONOSPHERES AND RADIO PHYSICS 
PARTICLES and fields 
PLANETARY ATMOSPHERES 

PERSONNEL 


PI 

- H .T. 

HOWARD 

STANFORD 

01 

- G.S. 

LEVY 

NASA-JPL 

01 

- 1 . 1 . 

SHAPIRO 

MASS INST 

01 

- 6 . 

FJELDBO(NLA) 

NASA-JPL 

01 

- A .J . 

KLIORE 

NASA-JPL 

01 

- J.D. 

ANDERSON 

nasa-jpl 


BRIEF DESCRIPTION 

This experiment used X- (8400 Mh z ) and S- <2113 MHz) 
band, on-board radio systems for whatever scientific purposes 
could be devised. Two primary approaches were made, one 
utilizing tracking information, the other taking advantage of 
radio trajectory variations associated with occupation of the 
•arth-spacecraf t signal. Tracking information was analyzed to 
determine mass and gravitational charaeterist ics (including 
planetary internal composition and density estimates) of both 
Venus and Mercury. From anomalous characteristics observed in 
the X- and S-band signals during spacecraft passage through the 
planetary atmospheres just prior to, and subsequent to, 
occultation, temperature and pressure profiles were calculated. 
These profiles were useful to adjust atmospheric composition 
models. Signal cutoff provided useful information for 
determination of planetary radius. 


INVESTIGATION NAME- T NO -F RE8UENC Y BEACON RECEIVER 


NSSDC ID- 67-O6OA-02 


PERSONNEL 

PI - V.R. ESHLEMAN 

01 - T.A. CROFT 

BRIEF DESCRIPTION 

Both 4 23 .3 -MH z and the 2/17 subharmonic 49 .8 -MHz signals 
were transmitted from a 4.6-m steerable parabolic antenna at 
Stanford University to the two-f recuency radio receiver cn the 
spacecraft. The high-frequency signal served as a reference 
signal sinca its propagation time was not appreciably delayed. 
The low-frequency signal was delayed in proportior to the total 
electron content in the propagation path. On the spacecraft, a 
phase-lockad receiver counted the beat-frequency zero crossings 
of the received signals to obtain measurauents of phase-path 
differences. Differential delay of tie group velocity was also 
observed, and these values were telemetered to the ground 
station. From calculated total electron content velues, the 
ionospheric effect (up to a selected altitude obtained from 
other experimental techniques) car be subtracted to produce 
data describing the interplanetary electron content of the 
solar wind and its variations. The experiment operated 
nominally from launch to November 1967. For similar 
experiments coverirg other time periods, see Pioneers 6-9 
<68-10 0A-Q3* 67-123A-03, 66-075A-G4, and 65-1D5A-04). More 

detailed descriptions of the experiment can be found in J. 
Gcophys. Ret., v. 17, pp. 3323-3327, and in Radio Science, v. 
6, pp. 55-63. NSSDC has all the data from this expmriment. 

MARINER 5, ANDERSON 


INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
PARTICLES AND FIELDS 
SOLAR PHYSICS 

IONOSPHERES AND RADIO PHYSICS 


STANFORD U 

SRI INTERNATIONAL 


PIONEER VENUS 1, KL I ORE — 

INVESTIGATION NAME- RADIO OCCULTATION (OOCC) 


NSSDC ID- 78-931A-2C INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC I PI I N E (S ) 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - A . J . KLI ORE NASA-JPL 

BRIEF DESCRIPTION 

This experiment made use of the S-band and X-band radio 
signals for data measurements. The objectives were (1) to 
measure refractivity profiles, (2) to measure S- and X-band 
dispersion and absorption, (3) to measure electron density 
height profiles, and (4) to determine the dynamics of the lower 
at mospher e . 

— PIONEER VENUS 1, CROFT 


INVESTIGATION NAME- GAS AND PLASMA ENVIRONMENT C06PE ) 


NSSDC ID- 78-051 A-03 


PERSONNEL 

TL - T.A. CROFT 
TM - G.M. KEATING 
TM - A.J. KL 1 ORE 
TM - R. PHILLIPS 
TM - 1.1. SHAPIRO 
TM - R. WOO 


INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 

INVESTIGATION D I S C I PL I NE <S > 
GEODESY AND CARTOGRAPHY 
PLANETARY IONOSPHERES 
PLANETARY ATMOSPHERES 


SRI INTERNATIONAL 
NASA-LARC 
NASA-JPL 
NASA-JPL 

MASS INST OF TECH 
NASA-JPL 


INVESTIGATION NAME- CELESTIAL MECHANICS 

NSSDC ID- 67-06GA-07 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D 1 SC I PL INE ( S ) 
CELESTIAL MECHANICS 


BRIEF DESCRIPTION 

This experiment used data obtained from the S-band and 
X-band radio signals. The objectives were <1) to determine the 
lateral variations in the Venusian atmosphere and ionosphere, 
(2) to study the solar wind microscopic flow, and <3) to 
analyze solar wind scintillations (scale and characteristics of 
the irregularities in the Venusian atmosphere). 


PERSONNEL 

PI - J.D. ANDERSON 


NASA-JPL 


PIONEER VENUS J, PET T ENG I LL 

INVESTIGATION NAME- RADAR MAPPER (ORAD) 
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MSSDC ID- 78-0S1A-Q2 INVESTIGATIVE PROGRAM 

CODE El-4# SCIENCE 

INVESTIGATION DISC IPLINE (S) 
GEODESY AND CARTOGRAPHY 
PLANETCLOGY 


PERSONNEL 
PI - G. 

01 - V.E. 
01 - V .H. 
01 - D.H. 


PETTENGILL 
BROWN# JR. 
KAULA 
STAELIN 


HASS INST Of TECH 
N A S A- J PL 
U OF CALIF# LA 
HASS INST OF TECH 


BRIEF DESCRIPTION 

A radar altimeter was used to obtain information cn the 
orbiter altitude# planetary surface temperature# and radar 
scattering properties in order to infer the surface topography# 
geology# and the thermal and mechanical properties cf the 
interior of Venus. The weight of the instrument was 9.0 kg (20 
lb)# and the power consumption was 2S w. 


PIONEER VENtS 1# PHILLIPS 


INVESTIGATION NAME- INTERNAL DENSITY DISTRIBUTION (OIDD) 

NSSDC ID- T8-05IA-23 INVESTIGATIVE PROGRAH 

CODE EL-4 # SCIENCE 

INVESTIGATION D IS C IP L IN £ (S ) 
PLANETOLOGY 
PLANETARY PHYSICS 

PERSONNEL 

PI - R.J. PHILLIPS LUNAR • PLANETARY INST 

BRIEF DESCRIPTION 

This experiment used the S-bard and X-band radio signals 
for data measurements. The objectives were (1) to determine 
the internal mass cistribution and the physical processes that 
have operated to prcauce the distribution# <2) to determine the 
relationship of the surface aorpholcgy to the internal density 
distribution# (3) to determine the amount of isostatic 
compensation of the Venusian topography# and (4) to describe 
ar evolutionary track for Venus that is consistent with the 
above . 


ATMOSPHERE 


PIONEER VENUS 1# BRACE 


INVESTIGATION NAHE- ELECTRON TEHP ERATURE PROBE 

NSSDC ID- 78-05 IA- 0 1 INVESTIGATIVE PROGRAH 

CODE EL-4 /CO-OP # SCIENCE 

INVESTIGATION DI SC IPL I NE ( S ) 
PLANETARY ATH0SPHERES 
PLANETARY IONOSPHERES 


PERSONNEL 

PI - L.H. BRACE 
01 - H.B. HCELR0Y 
OI - A . PEDERSEN 
01 - A.F. NAGY 
01 - T.H. DONAHUE 


NASA-6SFC 
HARVARD U 
ESA-ESTEC 
U OF HICHIGAN 
U OF HICHIGAN 


BRIEF DESCRIPTION 

This experiaent consisted of a pair of cyclindrical 
Langmuir probes of the type used on the Atmospheric Explorer 
(AE) series. Two probes were required# so that one was always 
out of the wake of the spacecraft. In flight analysis# 56 
seasurements taker at a rate of ore per second provided high 
spatial resolution for the measurements of Ne and Te. The 
results of these hi gh -reso lut i on measurements were used both to 
study the upper atmosphere and ionosphere and to investigate 
the interaction of the solar wind with the Venusian ionosphere. 
This experiment provided measurements over the whole region 
traversed by the orbiter# covering a large range of solar 
aspect angles# to yield a more complete configuration of the 
physical properties of the ioropause region. 


PIONEER VENUS 1# NIEHANN* 


INVESTIGATION NAHE- NEUTRAL HASS SPECTR0HETER (0NHS) 


NSSDC ID- 78 -05IA-1 1 INVESTIGATIVE PROGRAH 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C I PL INE (S ) 
AERONOHY 

PLANET ART ATHOSPHERES 


PERSONNEL 



PI - H.B. 

NIEHANN 

NASA-GSFC 

01 - G.R. 

CARIGKAN 

U OF HICH 

OI - R.E. 

HARTLE 

NASA-GSFC 

01 - N.W. 

SPENCER 

NASA-GSFC 


BRIEF DESCRIPTION 

The experiment used a quadrupole mass spectrometer with 
three ion-source operating modes and three mass-scanning modes. 
The ion source could be operated alternately in open and closed 
configurations to increase accuracy. An adaptive mass scan was 
used to reduce the bit rate required for a given 
information-return rata. The resolution was l.E-4 for adjacent 
masses# and the mass range was 1 ^o 45 u. Vertical and 
horiiontal density variations of the major neutral constituents 
of the upper atmosphere of Venus sere detected end measured to 
define the dynamic# chemical# and thermal states of the upper 
atmosphere. Important constituents measured were He# 0# 02# 
CO# C02 end/or N2# end A. It was also possible to study H# D 
and/or H2# C# and NO. 

PIONEER VENUS 2# VON ZAHN 

INVESTIGATION NAHE- NEUTRAL HASS SPECTROHETER (BNHS ) 


NSSDC ID- 78-078A-03 


PERSONNEL 

PI - U. VON ZAHN 
01 - A.0.C.N1ER 
01 - D.H. HUNTEN 

BRIEF DESCRIPTION 

This neutral particle aass spectroaeter experiaent 
obtained measurements which provided information on the origin 
and evolution of Venus' atmosphere# the present energy balance 
and dynamics of the upper atmosphere# and the interaction of 
the upper atmosphere with solar radiation and the 
interplanetary medium. A magnetic deflection# double-focusing 
mess spectroaeter was flown to measure the upper atmosphere 
neutral molecules in the mass range 1 to 46 atomic mass units 
(u). 


INVESTIGATIVE PROGRAH 

CODE EL-4/CO-OP# SCIENCE 

INVESTIGATION DISCIPLINE <S ) 
PLANETARY ATHOSPHERES 
AERONOHY 


U OF BONN 
U OF HINNESOTA 
U OF ARIZONA 


PIONEER VENUS PROBE LR6# HOFFHAN 

INVESTIGATION NAHE- NEUTRAL PARTICLE HASS SPECTROHETER 
(LNNS ) 


NSSDC ID- 78 -O78D-06 INVESTIGATIVE PROGRAH 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
PLANETARY ATHOSPHERES 
AERONOHY 


PERSONNEL 
PI - J.H. 
01 - R.R. 
01 - H. 

01 - H.B. 
OI - T.H. 


HOFFHAN 
HODGES# JR. 
KOLPIN 
HCELROY 
DONAHUE 


U OF TEXAS# DALLAS 
U OF TEXAS# DALLAS 
TRW SYSTEHS GROUP 
HARVARD U 
U OF HICHIGAN 


BRIEF DESCRIPTION 

The objective of this investigation was to measure the 
compos'iYion of the lower atmosphere of Venus. This 
investigation used a ceramic micro-leak gas inlet and a 
double-focusing magnetic deflection mass spectrometer. About 
50 analyses of the Venusian at mosph ere ' were planned during the 
probe descent. A separate saaple of the atmosphere was 
analyzed for rare gasses. The analyzer had a mass range of I 
to 212 u end a dynamic range of l.E«7. The instrument was 
based on a design flown previously. 


PIONEER VENUS I# KEATING- 


INVESTIGATION NAHE- ATHOSPHERIC DRAG (0AD ) 


NSSDC ID- 78-051A-19 INVESTIGATIVE PROGRAH 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
PLANETARY ATHOSPHERES 

PERSONNEL 

PI - 6.H KEATING NASA-LARC 


BRIEF DESCRIPTION 

This experiment made use of the spacecraft S-band and 
X-band radio signals for data measurements. The objectives 
were (1) to establish the diurnal variation of thermospheric 
density and density scale height (2) to determine the 
relationship of solar wind variations to variations in 
atmospheric censity# (3) to determine the relationship of tong 
and short term variation in solar extreme UV radiation to 
density variations# (4) to search for phenomena such as a 
semi-annual variation and super rotation of the thermosphere# 
and (5) to formulate a thermospheric model for the Venusian 
atmosphere. 
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— PIONEER VENUS 2* COUNSEL* AN 

INVESTIGATION NAME- DIFFERENTIAL LONG BASE LINE 
1NTERFERONETE R (DLBI) 

NSSDC ID“ 78 -0 78 A - 06 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISC 1PL1NE (S> 
PLANETARY ATMOSPHERES 
METEOROLOGY 
PLANETOLOGY 

PERSONNEL 


PI 

- C.C. 

COUNSELS AN 

MASS 

INST 

OF 

TECH 

01 

- 1. 1. 

SHAPIRO 

MASS 

INST 

OF 

TEtH 

01 

- R.G. 

PRINN 

MASS 

INST 

OF 

TECH 

OI 

- J. 

CHARNEY 

MASS 

INST 

OF 

TECH 

OI 

- G. 

PETTENGILL 

MASS 

INST 

OF 

TECH 


BRIEF DESCRIPTION 

This experiment used the Deep Space Network (DSN) 
telemetry signals. The objectives were to measure vector wind 
velocities by earth-based interf c roaetric tracking for all four 
probes as they descended through the ataosphere of Venus using 
the bus telemetry signal as a reference. The results were 
coabined with simultaneous temperature/ pressure* thermal flux* 
and composition measurements from other experiments to test 
models of the atmospheric circulation. 

PIONEER VENUS PROBE SMI* WOO 

INVESTIGATION NAME- ATMOSPHERIC TURBULENCE ( MTUR > 


BRIEF DESCRIPTION 

This experiment used the Deep Space Network (DSN) 
teleaetry data. The objective was to aaasure and study the 
saall-scale turbulence characteristf cs of the ataosphere of 
venus. Information obtained included the variation of 

intensity of turbulance with altitude* wind velocity transverse 
to the l ine-of-sight path* and distribution of scale siae in 
the ataosphere. These aeasurcaepts contributed to an 

understanding of the ataosphere's circulation and dynamics. 

PIONEER VENUS 1* WOO 

INVESTIGATION NAME- ATMOSPHERIC AND SOLAR CORONA TURBULENCE 
(OTUR ) 

NSSDC ID- 78 -05 1 A -22 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C 1PL IN E (S ) 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - R. WOO NASA-JPL 

BRIEF DESCRIPTION 

This experiment aade use of the S-band and X-band radio 
signals for data aeasureaents. The objectives of the 
experiment were to measure: (1> the intensity variation of 

turbulence with altitude* (2) planetary latitude and longitude* 
and (3) the distribution of scale sixes in the ataosphere. 

PIONEER VENUS PROBE LAG* RAGENT 


NSSDC ID- 78-078E-C6 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC I PL I NE (S ) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 


INVESTIGATION NAME- NEPHELOMETER (LN) 

NSSDC IP- 78 -078 D -02 INVESTIGATIVE PR06RAH 

CODE EL-4/C0-0P* SCIENCE 

INVESTIGATION D ISC I PL IN E (S ) 
PLANETARY ATMOSPHERES 
AERONOMY 
METEOROLOGY 


PERSONNEL 

PI - R. WOO NASA-JPL 

BRIEF DESCRIPTION 

This experieent used the Deep Space Network (DSN) 
teleaetry data. The objective was to measure and study the 
srall-scale turbulence characteristics of the ataosphere cf 
Venus. Information obtained included the variation of 

intensity of turbulence with altitude* wind velocity transverse 
tc the line-of-sight path* and distribution of scale sixe In 
the ataosphere. These aeasureaents contributed to an 

understanding of the atmosphere's circulation and dynaaics. 

PIONEER VENUS PROBE SP2* WOC 


PERSONNEL 

PI - B. RAGENT 
PI - J.E. BLAMONT 

BRIEF DESCRIPTION 

This experiment consisted of a nepheloaetar to measure 
the energy tackscst ter ed from cloud particles. It used a 
pulsed galliua arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the aeasureaents from the small probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiaent veighed about 
0.5 kg and used about 1.3 W of power. 


NASA-ARC 

CNRS-SA 


INVESTIGATION NAME- ATMOSPHERIC TURBULENCE (MTUR) 


PIONEER VENUS PROBE SMI* RAGENT 


NSSDC ID- 78 -0 78 F - 06 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISC IPLlNE (S) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - R. WOO NASA-JPL 

BRIEF DESCRIPTION 

This experiment used the Deep Space Network (DSN) 
telemetry data. The objective was to insure and study the 
stall-scale turbulence characte r i st i cs of the ataosphere of 
Venus. Information obtained included the variation of 

irtensity of turbulence with altitude* wind velocity transverse 
to the Line-ot-s ight path* and distribution of scale sixe in 
the atmosphere. These measurements contributed to an 

understanding of the atmosphere's circulation and dynamics. 

PIONEER VENUS PROBE SM3* WOO 

INVESTIGATION NAME- ATMOSPHERIC TURBULENCE (MTUR) 


NSSDC ID- 78-078G-06 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 


INVESTIGATION NAME- NEPHELOMETER ($N) 


NSSDC ID- 78-078E-O2 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P* SCIENCE 

INVESTIGATION D ISCI PLIN E (S ) 
PLANETARY ATMOSPHERES 
AERONOMY 
METEOROLOGY 


PERSONNEL 

PI - B. RAGENT NASA-ARC 

PI - J.E. BLAMONT CNRS-SA 

BRIEF DESCRIPTION 

This experiment consisted of a nephelometer to measure 
the energy backscattered from cloud particles. It used a 
pulsed galliua arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the aeasureaents from the other Probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiaent weighed about 
0.6 kg and used about 1.3 w of power. 


PIONEER VENUS PROBE SM2 * RAGENT 


INVESTIGATION NAME- NEPHELOMETER (SN) 


INVESTIGATION D I SC I PL I NE ( S ) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 


PERSONNEL 

PI - R. WOO 


NASA-JPL 


NSSDC ID- 78 - 0 78 F- 02 INVESTIGATIVE PROGRAM 

CODE EL-4/CO-OP* SCIENCE 

INVESTIGATION DISC IPLINE (S ) 
PLANETARY ATMOSPHERES 
AERONOMY 
METEOROLOGY 
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PERSONNEL 

PI - B. RAGE N 1 NASA-ARC 

PI - J.E. 8LAMQN7 CNRS-SA 

BRIEF DESCRIPTION 

This experiment consisted of a nephelometer to measure 
the energy backscattered froa cloud 'particles. It used a 
pulsed gallium arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the measurements from the other Probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiment weighed about 
0.6 kg and used about 1.2 V of power. 

PIONEER VENUS PROBE SM3* RAGE NT 


INVESTIGATION NAME- NEPHELOMETER (SN> 


NSSDC ID- 78 -0786-02 


PERSONNEL 

PI - B. R AGE N T 
PI - J .E . BLANONT 

BRIEF DESCRIPTION 

This experiment consisted cf e nephelometer to measure 
the energy backseat tered from cloud particles. It used a 
pulsed gallium arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the measurements from the other probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiment weighed about 
0.G kg and used about 1.3 W of power. 

— PIONEER VENUS PROBE LR6* SPIFF 


INVESTIGATIVE PROGRAM 

CODE EL-4/CO-OP* SCIENCE 

INVESTIGATION D I SC 1 PL I N E ( S ) 
PLANETARY ATMOSPHERES 
AER0NCPY 
METEOROLOGY 


NASA-ARC 

CNRS-SA 


INVESTIGATION NAME- ATMOSPHERE STRUCTURE 


NSSDC ID- 78-Q78D-C1 


INVESTIGATIVE PROGRAM 
CODE E L -4* SCIENCE 


BRIEF DESCRIPTION 

The instruments tor this experiment included a 
single-mxis accelerometer* pressure sensors* and temperature 
sensors. They were based on the technology demonstrated by the 
PAET rocket vehicle (Planetary Atmosphere Experiment Test R 
7106-2001). The measurements were used to construct m profile 
of atmospheric state properties for the trajectory from the 
surface to approx imate l y 140 km altitude. They were also used 
to determine vertical wind velocity* horizontal wind velocity* 
and turbulence. By comparing ataospheric conditions along this 
trajectory with those measured by the other Probes* circulation 
models of the atmosphere were determined. The Instruments 
weighed about 1.2 kg and consumed about 4.8 v of power. 

PIONEER VENUS PROBE SH2* SEI FF 

INVESTIGATION NAME- ATMOSPHERE STRUCTURE 


NSSDC ID- 78-0T8F -01 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISCIPLINE ($) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 


PERSONNEL 
PI - A. 

01 - S.C. 
01 - D.B. 
OI - R .C . 
01 - R.E. 
01 - J. 


SEIFF 

SOMMER 

KIRK 

BLANCHARD 

YOUNG 

DERR 


NASA-ARC 

NASA-GSFC 

nasa-arc 

NASA-LARC 

NASA-ARC 

US GEOLOGICAL SURVEY 


BRIEF DESCRIPTION 

The instruments for this experiment included a three-axis 
tecelerometer, pressure sensors* and temperature sensors. They 
were based on the technology demonstrated by the PAET rocket 
vehicle (Planetary Atmosphere Experiment Test R 7106-2001). 
The •eiiureitnts were used to construct a profile of 
atmospheric state properties for the trajectory from the 
surface to approximately 140 km altitude. They were also used 
to determine vertical wind velocity* horizontal wind velocity* 
and turbulence. By coaparing ataospheric conditions along this 
trajectory with those measured by other Saall Probes* 
circulation models of the atmosphere are determined. The 
instruments weighed about 1.2 kg and consumed about 3.4 w of 
power . 


INVESTIGATION D I S C I PL IN E (S ) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 

PERSONNEL 


PI - A. 

SEIFF 

NASA-ARC 

01 - S.C. 

SOMMER 

NASA-ARC 

01 - R.C. 

BLANCHARD 

NASA-LARC 

01 - D.B. 

KIRK 

NASA-ARC 

01 - R.E. 

YOUNG 

NASA-ARC 

OI - J.S. 

DERR 

US GEOLOGICAL 


BRIEF DESCRIPTION 

The instruments for this experiment included m three-axis 
accelerometer* pressure sensors* and temperature sensors. They 
were based on the technology deecrstrated by the PAET rocket 
vehicle (Planetary Atmosphere Experiment Test R71Q6-2001). The 
measurements were used to construct a profile of atmosphere 
state properties for the large probe trajectory from the 
surface to approx ieately 140 km altitude. They were also used 
to determine vertical wind velocity* horizontal wind velocity* 
and turbulence. By comparing atmospheric conditions along the 
large probe trajcctcry with those measured by the small probe** 
circulation models of the atmosphere were determined. The 
instruments weighed about 2.5 kg and consumed about 4.7 w of 
power. 

PIONEER VENUS PROBE SMI* SEIFF 

INVESTIGATION NAME- ATMOSPHERE STRUCTURE (SAS> 


PIONEER VENUS PROBE SM3 * SEIFF 

INVESTIGATION NAME- ATMOSPHERE STRUCTURE 

NSSDC ID- 78-078G-01 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PL IN E (S ) 
PLANETARY ATMOSPHERES 

PERSONNEL 


PI 

- A. 

SEIFF 

NASA-ARC 

OI 

-S.C. 

SOMMER 

NASA-GSFC 

01 

- R.C. 

BLANCHARD 

NASA-LARC 

01 

- D .B . 

KIRK 

NASA-ARC 

OI 

- R.E. 

YOUNG 

NASA-ARC 

01 

- J. 

DERR 

US GEOLOGICAL SURVEY 


BRIEF DESCRIPTION 

The instruments for this experiment included a three-axis 
accelerometer* pressure sensors* and temperature sensors. They 
were based on the technology demonstrated by the PAET rocket 
vehicle (Planetary Atmosphere Experiment test R 7106-2001). 
The measurements were used to construct a profile of 
atmospheric state properties for the trajectory froa the 
Surface to approximately 140 km altitude. They were also used 
to determine vertical wind velocity* horizontal wind velocity* 
and turbulence. By comparing atmospheric conditions along this 
trajectory with those measured by the other Probes* circulation 
models of the atmosphere were determined. The instruments 
weighed about 1.2 kg and consumed about 3.4 w of power. 


NSSDC ID- 78-078E-C1 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PL I NE ( S ) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 


PIONEER VENUS PROBE LRG * CROFT 

INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (HPRO) 

NSSDC ID- 78-078D-H INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I P L IN E (S ) 


PERSONNEL 
PI - A. 

SEIFF 

NASA-ARC 

01 - S.C. 

SOMMER 

NASA-GSFC 

01 - D.B. 

KIRK 

NASA-ARC 

01 - R.C. 

BLANCHARD 

NASA-LARC 

01 - R.E . 

YOUNG 

NASA-ARC 

01 - J. 

DERR 

US GEOLOGICAL SURVEY 


PERSONNEL 

PI - T.A. CROFT SRI INTERNATIONAL 

BRIEF DESCRIPTION 

The objective of this experiment was to determine the 
atmospheric structure of Venus as it affected the intensity and 
refraction of probe telemetry signals. An investigation of the 
interference between the direct ray and a surf ace -re f l ec t ed 
component was undertaken as means of assessing comauni cat ions 
reliability for the design of future probe missions. 
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. PIONEER VENUS PROBE SMI, CROFT-— 

INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO) 


sclent Hie evaluation. 

PIONEER VENUS PROBE SHI « COUNSELMAN 


NSSDC 10- 78-078E-C7 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 


INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (DLBI) 


INVESTIGATION D I SC I PLINE < S) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 


PERSONNEL 

PI - T.A. CROFT SRI INTERNATIONAL 

BRIEF DESCRIPTION 

This experiment used the Deep Space Network (DSN) 
telemetry data. The objectives were (1) to detereine the 
atmospheric structure of Venus as it affects the intensity and 
refraction of Probe teleaetry signals# and (2) to Investigate 
the interference between the direct ray and a surf ace- ref lec ted 
component as a means of assessing communications reliability 
for the design of future probe missions. 

PIONEER VENUS PROBE SN2# CROFT 

INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO) 

NSSDC ID- 78-078F-07 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE <S> 
PLANETARY IONOSPHERES 
RADIO FHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 


NSSDC ID- 78-078E-03 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION 0 I SC 1 PL IN E ( S ) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 


PERSONNEL 
PI - C .C 
01 - I. I 
01 - R.G 
01 - J. 
01 - G. 


COUNSELMAN 
SHAPIRO 
PRINN 
CHARNEY 
PE TTENG ILL 


MASS INST Of TECH 
MASS INST OF TECH 
NASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 


BRIEF DESCRIPTION 

This experiment Involved applying differential 
very -long-base line interferometry techniques to the radio 
signals from the entry Probe and Bus in order to infer or place 
upper limits on wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus’ atmosphere. Data taken prior to Probe entry were used# 
where feasible# to infer characteristics of Venus' gravity 
field for use with Probe entry operations as well as in later 
scientific evaluation. 


PIONEER VENUS PROBE SM2# COUNSELMAN 


INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (DLBI) 


PERSONNEL 

PI - T .A. CROFT 


SRI INTERNATIONAL 


NSSDC ID- 78-078F-03 


INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 


BRIEF DESCRIPTION 

This experiment used the Deep Space Network (DSN) 
telemetry data. The objectives were (1) to determine the 
atmospheric structure of Venus as it affects the intensity ard 
refraction of Probe telemetry signals# and (2) to investigate 
the interference between the direct ray and a surface-ref lec ted 
ccmponent as a eeant of assessing commun i cat iors reliability 
for the design of future probe missions. 

PIONEER VENUS PROBE SM3# CROFT 

INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO) 

NSSDC ID- 78-0786-07 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C I P L I N E ( S ) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - T.A. CROFT SRI INTERNATIONAL 


INVESTIGATION D I SC I PL IN E (S ) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 


PERSONNEL 


PI 

- C.C. 

COUNSELMAN 


MASS 

INST 

OF 

TECH 

01 

- 1 .1 . 

SHAPIRO 


MASS 

INST 

OF 

TECH 

01 

- R.G. 

PRINN 


MASS 

INST 

OF 

TECH 

01 

- J.G. 

CHARNEY 


MASS 

INST 

OF 

TECH 

01 

- G. 

PETTENGILL 


MASS 

INST 

OF 

TECH 

BRIEF 

DESCRIPTION 







This 


1 nvol ved 

applying 

differential 


very-long-baseline inter f eromet ry techniques to the radio 
signals from the entry Probe and Bus in order to infer or place 
upper limits on wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus’ atmosphere. Data taken prior to Probe entry were used# 
where feasible# to infer characteristics of Venus' gravity 
field for use with probe entry operations as well as in later 
scientific evaluation. 

PIONEER VENUS PROBE SM3# COUNSELMAN 


BRIEF DESCRIPTION 

This experiment used the Deep Space Network (DSN) 
telemetry data. The objectives were (1) to determine the 
atmospheric structure of Venus as it affects the intensity and 
refraction of Probe telemetry signals# and (2) to investigate 
the interference between the direct ray and a surface-reflected 
component as a means of assessing communications reliability 
for the design of future probe missiers. 

PIONEER VENUS PROBE LRG# COUNSELMAN 


INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (DLBI) 

NSSOC ID- 78-078G- 03 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I SC I PL I N E (S ) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 


INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (DLBI) 


NSSDC ID- 78-D78D-09 


INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 


INVESTIGATION D I $C I PLI NE ( S ) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 


PERSONNEL 
PI - C.C 
01 - G. 
01 - I .1 
01 - R.G 
01 - J. 


COUNSELMAN 

PETTENGILL 

SHAPIRO 

PRINN 

CHARNEY 


MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 


PERSONNEL 

PI - C .C . COUNSELMAN 
01 - 1 .1 . SHAPIRO 
01 -R.G. PRINN 

01 - J. CHARNEY 
01 - G. PETTENGILL 


MASS INST Of TECH 
MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 


BRIEF DESCRIPTION 

This experiment Involved applying differential 
very-long-baseline interferometry techniques to the radio 
signals from the entry Probe and Bus in order to infer or place 
upper limits on wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus' atmosphere. Data taken prior to probe entry were used# 
where feasitle# to infer characteristics of Venus' gravity 
field for use with Probe entry operations as well as in later 
scientific evaluation. 


BRIEF DESCRIPTION 

This experiment involved applying differential 
very-long-baseline interferometry techniques to the radio 
signals from the entry probe and bus in order to infer or place 
upper limits cn wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus' atmosphere. Data taken prior to probe entry were used# 
where feasible# tc infer characteristics of Venus' gravity 
field for use with probe entry operations as well as in later 


PICNEER VENUS PROBE LRG# KNCLLEN8ERG 

INVESTIGATION NAME- CLOUD PARTICLE SHE SPECTROMETER (LCPS) 
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NSSDC 10- 78-0780-13 


INVESTIGATIVE PROGRAM 
COOE EL-4# SCIENCE 

INVESTIGATION 01 SCIPLINE (S ) 
PLANETARY ATMOSPHERES 
aeronohy 


PERSONNEL 

PI - R- KN0LLENBER6 U OF CHICAGO 

01 - D.N. HUNTEN U OF ARIZONA 

BRIEF OESCRIPTION 

The objective of this experiaent was to erasure Venus' 
cloud particle sizes and concentrations. A laser was used to 
Hluainate cl cud particles. Optical lenses iaaged the 
particle shadows on arrays of detectors. The particle shade** 
were used to deteraine particle size and concentration. The 
flight sensor was siailar to those flown in aircraft and 
ba lice nt . 


PIONEER VENUS PROBE LAG* 0 Y AN A ■ 


INVESTIGATION NAME- GAS CHROMATOGRAPH (LGC > 


NSSDC ID- 78-078D-C4 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I 5 C 1 PL I NE (S > 
PLANETARY ATMOSPHERES 
AERONCMY 


PERSONNEL 

PI - V.J. OTAMA 
01 - J.B. POLLACK 
01 - G. CARLE 
01 - F. MOELLER 


NASA-ARC 
NASA -ARC 
NASA-ARC 
NASA-ARC 


BRIEF DESCRIPTION 

The objective of this experiaent was to deteraine the 
ccapcsition cf Venus' l owe r ataosphere. Froa these 
aeasureaent s * deductions were aade of the gaseous sources of 
infrared opacity* the degree of differentiation of Venus’ 
interior* the degree of siailarity between the solid bodies of 
earth and Venus* and evolution of Venus' ataosphere. Two gas 
chroittograph coluans were used to analyze saaples of the 
ataosphere during probe descent. 


PlOHttP VENUS PROBE LR6* TOMASKO' 


INVESTIGATION NAME- SOLAR FLUX RADIOMETER (LSFR) 


NSSDC ID- 78-07BD-07 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC I PLIN E (S ) 
PLANETARY ATMOSPHERES 
AERONOHY 


PERSONNEL 

PI - H.G. TOHASKO 
01 - W. WOLFE 
01 - A. CLEMENTS 


U OF ARIZONA 
U OF ARIZONA 
U OF ARIZONA 


BRIEF DESCRIPTION 

The objective cf this investigation was to deteraire the 
regions in Venus' ataosphere where solar energy is deposited. 
Six narrow-f ield-of-view detectors were used to aeasure the 
irtersity of scattered solar light. As the probe descended 
through the ataosphere* the difference between upwa rd- l cok i ng 
and downward- look i ng detectors indicated the net downward flux. 


POLARIZATION 


PIONEER VENUS 1* HANSEN 

INVESTIGATION NAME- CLOUD PHOTOPO L AR I ME TER 

NSSDC ID- 78 _ 05 1 A- C 6 

SEE THIS EXPERIMENT UNDER IMAGING 
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Mars 



MARS 

Plate 3* This is a composite of press release photographs from the Mariner 9, 
Vikings 1 and 2 Orbiter, and Vikings 1 and 2 Lander missions. (A) 211-5050 is 
a mosaic of Viking Orbiters' medium-resolution photos depicting most of one 
hemisphere of Mars and showing the Valles Marineris (4000-km-long canyon) , the 
Tharsis bulge* s giant volcanoes, and the very large Argyre basin. (B) P12732 
is a Mariner 9 high-resolution photo of part of the Valles Marineris, 
discovered on this mission, showing some of the arroyos, the largest of which 
resembles our Grand Canyon in size and appearance. (C) 211-5248 is a mosaic 
from Viking Orbiter photography of Arsia Mons, one of the giant shield 
volcanoes on Mars. (D) P17002 is a Viking 1 Orbiter mosaic photo of the 
terrain near the Viking 1 Lander's site showing features that are best 
explained as the products from flowing water. Conditions in the past must 
have been different, permitting free water to form in large quantities, which 
is not possible at present on Mars. (E) 211-5685 is a Viking 1 Lander photo 
of the immediate surroundings of the spacecraft at its landing site in Chryse 
Planitia. Note the presence of many loose rocks, rock outcroppings, and 
dune-like areas. (F) Pi 6848 is a Viking 1 Orbiter photo of Yuti, showing a 
type of crater unique to Mars which has an enormous, high central peak with a 
summit crater. The large central peak and large, multi-layered ejecta 
envelopes do not follow the Schroter rule for impact craters, (G) PI 2694 is a 
Mariner 9 photo of Phobos, the larger and closer of the two tiny satellites of 
Mars. The photo shows the moon to be irregular in shape (only 20 km long) and 
highly cratered. Mariner 9 was the first to obtain detailed photos of these 
moons. Viking Orbiter photos later revealed long grooves and crater chains on 
Phobos and deep dust on Deimos. (H) Viking 2 Lander photo shows the immediate 
surroundings of the spacecraft in the Utopia region of Mars. Note that most 
of the rocks have a pocked or vesicular surface and that they are quite 
different from those at the Lander 1 site in (E). One of the footpads landed 
on a rock. 
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INTRODUCTION 


Mars is the next planet out from the sun that is treated in this catalog. Six 
missions have been sent to Mars by the U.S. and several by the U.S.S.R. , but 
since NSSDC has no data from the U.S.S.R. missions, they are omitted in this 
catalog. The last missions. Vikings 1 and 2, consisted of two spacecraft 
each: (1) Viking Orbiter and (2) Viking Lander. Each spacecraft is treated 

separately. On these missions there were 49 investigations for which NSSDC 
has data or sources from which data may be obtained. These investigations 
cover eight categories: (1) Imaging, (2) Particles and Fields, (3) Ultra- 

violet, (4) Infrared, (5) Radio Science and Celestial Mechanics, (6) Atmo- 
sphere, (7) Surface Chemistry, and (8) Biology. The last two categories of 
investigations are unique to Mars. Tables 1 and 2 and Appendix A give more 
details of these investigations. 
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SPACECRAFT 


SPACECRAFT COMMON NAME- MARINER A 
ALTERNATE NAMES- 00942 

NSSDC ID- 64-077A 

LAUNCH DATE- 11/28/64 HEIGHT- 262. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NAS A-CSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS FLYBY 

PERSONNEL 

PM - J .N . JAMES NASA-JPL 

PS - R.K. SLOAN ( NLA > NASA-JPL 


PERSONNEL 

PM - H.M. SCHURHE IER NASA-JPL 

PS - J • A . S T AL LK AMP NASA-JPL 

BRIEF DESCRIPTION 

Mariner 7 was the seventh in a series of spacecraft used 
for planetary exploration in the flyby node. It Mas identical 
to the Mariner 6 spacecraft. Mariner 7 was attitude stabilised 
in three axes (referenced to the sun and the star# Canopus). 
The spacecraft was solar powered and capable of continuous 
teleeetry t r ansa i ss ion * It was fully automatic in operation 

although it could be reprogrammed f roe earth during the 
aission. The spacecraft was oriented entirely to planetary 
data acquisition# and no data were obtained during the trip to 
Mars or beyond Mars. Mariner 7 passed 3#430 k* froa Hart on 
August 5# 1969. The spacecraft instruaents took TV images of 

Mars and aeasured the radio refractivity and UV and 1R 
eaissions of the Martian ataosphere. The Mission was a 
success . 

A*************************** MARINER 9 ************************ 


BRIEF DESCRIPTION 

Mariner 4 was the fourth in a series of spacecraft used 
for planetary exploration in a flyby aodc. It was designed to 
conduct closeup sciertific observations of the planet Mars me 
to transnit these observations to earth. Other aission 
objectives were to perfora field and particle aeasureaents in 
interplanetary space in the vicinity of Mars and to provide 
experience in and krowledge of the er^inttring capabilities for 
interplanetary flights of long duration. After 7.5 aonths of 
flight# the spacecraft flew by Mars on July 14* 1965* and 
returned 21 pictures plus 21 lines of picture 22. The closest 
approach was 9*846 ka froa the Martian surface. The spacecraft 
performed all programed activities successfully at the proper 
tines and returned useful data froa launch until October 1965* 
when the distance froa earth arc its mtenri orientaticr 
temporarily halted the signal acquisition. Data acquisition 
resumed in late 1967 and continued until December 20* 1967. 

**************************** MARINER 6m********************** 


SPACECRAFT COMMON NAME- MARINER 9 
ALTERNATE NAMES- MAR 1 NER-I # MARINER MARS 71 
MARIN-1# PL-712B 
05261 

NSSDC ID- 71-051A 

LAUNCH DATE- 05/30/71 HEIGHT- 907. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- AREOCENTRIC 
ORBIT PERICD- 754. MIN 
PERI APSIS- 1387. KM ALT 


EPOCH DATE- 11/14/71 
INCLINATION- 64.4 DEG 
APOAPSIS- 16000. KM ALT 


SPACECRAFT COMMON NAME- MARINER 6 
ALTERNATE NAMES- PL-691E# MARINER MARS 69A 
03759 

NSSDC ID- 69 - 0 1 4 A 

LAUNCH DATE- 02/24/69 HEIGHT- 380. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-CSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS FLYBY 

PERSONNEL 

PM - H.M. SCHURMEIER NASA-JPL 

PS - J.A. STALLKAMP NASA-JPL 

BRIEF DESCRIPTION 

Mariner 6 was the sixth in a series of spacecraft used 
for planetary exploration in the flyby node. Mariner 6 was 
attitude stabilized in three axes (referenced to the sun and 
the star# Canopus). The spacecraft was solar powered and 
capable of continuous teleaetry t ransai ssion . It was fully 
automatic in operation# although it could be reprogrammed frer 
earth during the mission. The spacecraft was oriented entirely 
to planetary data acquisition# and no data were obtained during 
the trip to Mars or beyond Mars. Mariner 6 passed 3#431 kr 
fro* Mars on July 31# 1969. Th* spacecraft instruments took TV 
images of Mars and Measured the radio refractivity and UV and 
IR emissions of the Martian atmosphere. The mission was a 
success# and data frea it were used to program Mariner 7. 

A*************************** MARINER 7************************ 


SPACECRAFT COMMON NAME- MARINER 7 
ALTERNATE NAMES- PL-691F# MARINER MARS 69B 
C3837 

NSSDC ID- 69-030A 


PERSONNEL 

PM - D. S CHN El DERM AN NASA-JPL 

PS -R.H. STEINBACHER NASA-JPL 

BRIEF DESCRIPTION 

The Mariner Mars 71 aission was planned to consist of two 
spacecraft on complementary missions# but due to the failure of 
Mariner 8 to launch properly# onLy one spacecraft was 
available. Mariner 9 combined aission objectives of both 
Mariner 8 (tapping 7C X of the Martian surface) and Mariner 9 
(a study of temporal changes in the Martian atmosphere and on 
the Martian surface). For the survey portion of the mission# 
the planetary surface was to be mapped with the same resolution 
as planned fer the original mission# although the resolution of 
pictures of the polar regions would be decreased due to the 
increased slant range. The variable features experiments were 
changed frem studies of six given areas every 5 days to studies 
of smaller regions every 17 days. Mariner 9 arrived at Mars on 
November 14# 1971. The spacecraft gathered data on the 

atmospheric composition# density# pressure# and temperature and 
also the surface composition# temperature# and topography of 
Mars. After depleting its supply of attitude control gas# the 
spacecraft was turned off October 27# 1972. 

a*************************** VIKING 1 0RBlT6R**mm************** 


SPACECRAFT COMMON NAME- VIKING 1 0RB1TER 
ALTERNATE NAMES- PL-733B# VIKING-B ORB 1 TER 
VIKNG-B 

NSSDC 10- 75 - ( 7 5 A 

LAUNCH DATE- 08/20/75 HEIGHT- 1170. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING CCINTR Y/AGENCY 

UNITED STATES NASA-OSSA 

ORBIT PARAMETERS 

ORBIT TYPE- AREOCENTRIC 
ORBIT PERIOD- 1479. MIN 
PERIAPSIS- 1513. KM ALT 


EPOCH DATE- 06/21/76 
INCLINATION- 37.9 DEG 
APOAPSIS- 32600. KM ALT 


LAUNCH DATE- 03/27/69 HEIGHT- 380. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- ATLAS 


PERSONNEL 

PM - J .5 . MARTIN (NLA ) 
PS - G.A. SOFFEN (NLA) 


NASA-JPL 

NASA-LARC 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS FLYBY 


BRIEF DESCRIPTION 

The Viking spacecraft consisted of an orbiter and a 
lander. The lander separated from the orbiter# entered the 
Martian atmosphere# and soft-landed July 20# 1976. Scientific 
data were collected and transmitted to Earth from the lander 
during entry and while it was on the surface# and from the 
orbiter before and after lander separation. The orbiter was a 
solzr-ce l l-powe red satellite stabilized in three axes using 
inertial and celestial references. There was a 500-H power 
capacity for the orbiter. It carried instruments for 
conducting Imaging# atmospheric water vapor# thermal mapping# 
and radio science investigations. The scientific and 
photographic analysis instruaents had a mass of approximately 
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WEIGHT- 598. KG 


72 kg (158 lb). The crbiter was an cctagon app r ox i aa t# l y 2.5 « 
across. The tight sides of the ring-like structure were .457 ■ 
high and were alternately 1.4 and 0.6 wide. The Viking Orbiter 
1 operations were terxinated cn Septceber 30* 1980. Experiment 
operations were terminated on August 7* 1980. For • detailed 
description of the Viking aission and experiment*/ see 
"Scientific Results of the Viking Project*" 4. Geophys. Res.* 
w. 82* n. 28* 1977. 

a*************************** VIKIN6 2 0881TEIt*»**«***»***«*»** 


SPACECRAFT COMMON NAME- VIKING 2 ORBITER 
ALTERNATE NAMES- PL-733A/ VIKNG-A 
VIKING-A ORBITER 


NSSDC 10- 75-083A 

LAUNCH BATE - 09/09/75 WEIGHT- 1092. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 


ORBIT PARAMETERS 

ORBIT TYPE- AREOCENTRIC 
ORBIT PERIOD- 1639. MIN 
PERIAPS I S - 1499. KM ALT 

PERSONNEL 

PM - J .S . MARTIN (NLA) 

PS - G.A. SOF FEN (NLA ) 


EPOCH DATE- 08/09/76 
INCLINATION- 55.2 DEG 
AP0APSIS- 35800. KM ALT 


NASA-JPL 

NASA-LARC 


BRIEF DESCRIPTION 

The viking spacecraft consisted of an orbiter and a 
lander. The lander separated froa the orbiter* entered the 

Martian ataosphere* and soft-landed September 3* 1976. 

Scientific data were collected ane transmitted to Earth froa 
the lander during entry and while it was on the surface* and 
froa the orbiter before and after lander separation. The 
orbiter was a solar-cel l -powered satellite stabilized in three 
axes using inertial and celestial references. There was a 
500-W power capacity for the orbiter. It carried instruments 
for conducting ieaging* atmospheric water vapor* thermal 

mapping* and radio science investigations. The scientific and 
photographic analysis instruments Fad a mass of approx i e ate ly 
72 kg (158 lb). Because of the loss of attitude fuel* the 
transaitters and experiments were turned off July 25* 1978. The 
orbiter was an cctagon apprex iwate ly 2.5 a across. The eight 
sides of the ring-tike structure were .457 a high and were 
alternately 1.4 and 0.6 wide. For a detailed description of 
the Viking aission and experiments* see "Scientific Results of 
the Viking Project*" J. Geophys. Res.* v. 82* n. 28* 1977. 

**************************** VIKING 1 LANDER ******************* 


SPACECRAFT COMMON NAME- VIKING 1 LANDER 
ALTERNATE NAMES- VIKING-B LANDER 

NSSDC ID- 75-075C 

LAUNCH DATE- 08/20/75 WEI6HT- 605. KG 

LAUNCH SITE- CAPE CANAVERAL / UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

UNITEO STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS LANDER 

PERSONNEL 

PM -4.S. MARTIN(NLA) NASA-JPL 

PS - G.A. S OF FEN (NLA ) NASA-LARC 

BRIEF DESCRIPTION 

This spacecraft was the landing vehicle for the two-part 
spacecraft aission. it soft-landed on July 20/ 1976/ in the 
Chryse region of Pars at 22.27 deg h latitude and 47.9* deg w 
longitude. The lander carried instruments to study the 
biology/ chemical composition (organic and inorganic)/ 
meteorology/ seismology/ magnetic properties/ surface 
appearance/ and physical properties cf the Martian surface ard 
ataosphere. The lander had a 70*w power capacity and a 
scientific payload of approximately 91 kg (200 lb). Some of 
the data collected sere returned by direct radio link to earth/ 
but most of the data were returned by relay through one of the 
orbiters. The lander was approximately 3 m across and about 2 
a high. For a detailed descriptior of the Viking mission and 
experiments see "Scientific Results of the Viking Project/" J. 
Geophys. Res./ v. 82/ n. 28/ 1977. 

*«****»********************* VIKING 2 LANDER **••****♦ ********** 


SPACECRAFT COMMON NAME- VIKING 2 LANDER 
ALTERNATE NAMES- VlKING-A LANDER 


NSSDC ID- 75-I83C 


LAUNCH DATE- 09/09/75 

LAUNCH SITE- CAPE CANAVERAL/ UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS LANDER 

PERSONNEL 

PM - J.S. MARTIN (NLA) NASA-JPL 

PS - G.A. SOFTEN (NLA ) NASA-LARC 

BRIEF DESCRIPTION 

This spacecraft was the landing vehicle for the two-part 
spacecraft aission. It soft-landed on September 3/ 1976/ in 
the Utopia region of Mart at 47.67 deg n latitude and 225.71 
deg M longitude. The lander carried instruments to study the 
biology/ chemical composition (organic and inorganic)/ 
meteorology/ seismology/ aagnetic properties/ surface 
appearance/ and physical properties of the Martian surface and 
ataosphere. The lander had a 70-v power capacity and a 
scientific payload of approximately 91 kg (208 lb). Some of 
the data collected were returned by direct radio link to earth/ 
but aost of the data were returned by relay through one of thm 
orbiters. The lander was approximately 3 a across and about 2 a 
high. The Viking Lander 2 ceased operating on April 11/ 1980. 
For a detailed description of the Viking aission and 
experiments see "Scientific Results of the Viking Project/" J. 
Geophys. Res./ V. 82/ n. 28/ 1977. 

'WVESTJ6ATWNS 


IMAGING 


MARINER 4/ LEIGHTON — 

INVESTIGATION NAME- MARS TV CAMERA 

NSSDC ID- 64-«77A-0l INVESTIGATIVE PROGRAM 

CODE EL-4/ SCIENCE 

INVESTIGATION DISCI PLINE (S ) 
PLANETOLOGY 

PERSONNEL 

PI - R.B. LEIGHTON CALIF INST OF TECH 

BRIEF DESCRIPTION 

Thm Nars television experiment was designed to obtain 
photographs of the Nartian surface and telemeter them to earth. 
The TV subsystem consisted of Cl) a Cassegrain narrow-angle 
reflecting telescope with a 36.5-ca effective focal langth and 
a 1.05- by 1.05-deg field of view/ (2) a shutter and filter 
assembly that had 0.08- and 0.20-s exposure times and used red 
and graen filters/ (3) a slow scan vidicon tube/ with a 0.22- 
by 0.22-in. sq target/ uhich translated the optical iaage into 
an electrical video signal/ and (4) related electronics 
including a TV data encoder. On July 14/ 1965/ at 0018 UTz the 
picture rccorcing sequence commenced. Vidicon output underwent 
analog-to-digital conversion and data ware stored at 240/000 
bits per picture on a two-track/ 1/4-in./ 330-ft long/ aagnetic 
tape loop on the Spacecraft. Two of every three pictures taken 
were recorded on the tape/ reswlting in a chain of pairs of 
overlapping/ alternately f i l t ered p i ctures extending across the 
disk of Nars. Data were transmitted after occultation of the 
spacecraft by N«rs by the radio subsystem froa July 15 to 24/ 
1965/ and were processed in resL time by a 7044/7094 tystea to 
format magnetic tapes of the image data fpr processing by the 
Ranger television processing programs and for conversion to a 
film record. Conversion froa electrical signals to an optical 
iaage was performed by the video-to-f 1 la recorder using 64 
shades. The experiment yielded 21 pictures plus 21 lines of 
picture 22. This performance indicated a normal recording 
sequence. Computer processing programs yielded photographs 
with greater contrast than the raw iaage data. A detailed 
description cf the television experiment/ date processing/ and 
the various versions of the photography can be found in the JPL 
"Nariner Nars 1964 Project Report/ Television Experiment/ Part 
1/ Investigators' Report/" of the Mariner IV Pictures of Mars/ 
TR 32-884/ 1967. 

MARINER 6, LEI6HTON— 

INVESTIGATION NANE- MARS TV CAMERA 

NSSDC ID- 69-81 4A -01 INVESTIGATIVE PROGRAM 

CODE EL-4/ SCIENCE 

INVESTIGATION D I SC 1 PLINE (S ) 
PLANETOLOGY 
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CALIF INST Of TECH 


MARINER 9# MASURSKY 


PERSONNEL 
PI - R.B. 


BRIEF DESCRIPTION 

Two television cameras# one of mediua resolution (wide 
•ngle) and the other of high resolution (narrow angle)# were 
part of the Mariner 6 scientific instrument at Ion . The 
wide-angle caaera# which had a field of view of 11 deg by 14 
deg and a focal length of 50 »*# encompassed 100 tiaes cere 
surface area than the narrow-angle camera and was used only for 
near-encounter pictures. The narrow-angle camera' which was 
used for both near- and T ar-encounter pictures# had a focal 
length of 508 as anc provided 10 tiaes the linear resolution of 
the wide-angle caaera. Camera shutters were alternated and 
timed to provide overlapping of the wide-angle and 
narrow-angle pictures# providing 75 pictures froa the two 
systems (25 near-encounter and 50 far-encounter) . The 
near-encounter pictures were taken between 13 min 59 s before 
ercounter and 2 air 55 s after encounter along a track that 
crossed the equatorial zones of the planet and included many 
known light and dark features of the Martian surface. The 
far-encounter pictures were obtained in two series of 
operations. In the first series# 33 pictures were obtained 
between 48 h and 28 h before encounter. In the second series# 
17 pictures were obtained between 22 h and 7 h froa closest 
approach. The picture data were ercoded and recorded within 
the onboard television and data storage subsystems. For each 
picture produced by the caaeras# three separate encoded 
versions were transritted to earth -- a composite analog video 
(CAV) picture# a digital video (DV> picture# and an every 
twenty-eighth (ETE) digital picture. Video reconstruction 
consisted of combining the three data streaas (CAV# DV# and 
ETE). This generated video data as they existed coming out of 
the caaera heads. The telemetered video magnetic tapes were 
displayed on a CRT and photographed on 70-aa fils to produce 
the raw images. They were also digitally processed by an IBM 
360/44 computer for enhancement and by an IBM 360/75 for noise 
removal to obtain the versions contained in data sets -01C 
through -01H . Detailed information on the digital processing 
procedures can be found in "Digital Processing of the Mariner 6 
and 7 pictures#" T. C. Rindfleish et al# J . Geophyi. Res. # u. 
76# p. 394-417# Jaruary 1971. Accurate trajectory and related 
geometrical data can be found in Mariner Mars 1969 Simulated TV 
Pictures (Final)# J. K . Campbell# 1970# which was Issued by 
JPL. 


INVESTIGATION NAME- TELEVISION PHOTOGRAPHY 


NSSDC ID- 71-051A-04 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S) 
PLANETOrOGY 


PERSONNEL 

PI - H. MASURSKY 

01 - G. DE VAUCOULEURS 

01 - J. LEDERBERG 

01 - W. THOMPSON 


US GEOLOGICAL SURVEY 
U OF TEXAS# AUSTIN 
STANFORD U 
BELLCOMM# INC 


BRIEF DESCRIPTION 

This experiaent consisted of a 2-in. vidicon television 
camera which transmitted photography froa Mars. It was a 
photoaetrically calibrated instrument providing overlapping# 
selectively filtered# low-resolution pictures and broadband 
(unfiltered) hi gh-resol ut i on pictures# each nested in a 
low-resolut icr overlap. Both typas of pictures had 

approximately a 780- by 380-eleaent format# and an 
order-of-magnitude difference in resolution between them. 
Resolution of 580 m/TV line and 5Q a/TV line resulted from low 
(11 deg by 14 deg) and high 0.1 deg by 1.4 deg) resolution 
pictures taken at a periapsis altitude of 2000 km. The 
official ordering system of identification of pictures was by a 
9-digit number called Data Automation Set (DAS) which is 
chronological and a kind of time. Mora than 7#30Q pictures of 
the Martian surface# the Martian satellites# Saturn# and star 
fields were acquired during the mission. A variety of picture 
enhancement techniques had bean applied to the original data 
resulting in more than 30#008 photographs baing available 
through NSSDC. These different versions of the original 
i eager y were processed using the Mission Test Video System 
(MTVS ) and the Image Processing Laboratory (IPL) at JPL. 

VIKING 1 0RB1TER# CARR 


INVESTIGATION NAME- 0RBITER IMAGING 


NSSDC ID- 75-075A-01 INVESTIGATIVE PROGRAM 

CODE EL -4/CO-OP# SCIENCE 


MARINER 7# LEIGHTON 

INVESTIGATION NAME- MARS TV CAMERA 


INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


NSSDC ID- 69-030A-01 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DISC IPLINE (S ) 
PLANETOLOGY 

PERSONNEL 

PI - R.B. LEIGHTON CALIF INST OF TECH 

BRIEF DESCRIPTION 

Two television vidicon cameras# one of medium resolution 
(wide angle) and the other cf high resolution (narrow angle)# 
were part of the Mariner 7 scientific inst ruaentat ion . The 
wide-angle camera# which had a F0V of 11 deg by 14 deg and a 
focal length of 50 ss# encompassed ICO times more surface area 
than the narrow-angle camera and was used only for 

near-encounter pictures. The narrcw-angle caaera# which was 
used for both near- and far-encounter pictures# had a focal 
length of 508 mm ano provided 10 tises the linear resolution of 
the wide-angle caaera. Camera shutters were alternated and 
timed to provide overlapping of the wide-angle and narrow-angle 
pictures# providirg 126 pictures froa the two systeas (33 
near-encounter and 93 far-encounter). The near-encounter 
pictures were taken between 20 min 26 * before closest approach 
or d 2 min 6 s alter closest' approach along a rough l y 
north-south course that intersected the Mariner 6 track and 
Included the Martian south polar cap. The f ar-encounter 
pictures were obtained in three series of operations between 68 
h and 5 h before closest approach. Two fractional pictures 
were obtained at the end of the first two series. The picture 
data were encoded and recorded within the onboard television 
and data storage subsystems. For each picture produced by the 
cameras three separate encoded versions were transaitted to 
earth: a composite analog video (CAV) picture# a digital video 

<DV> picture# and an every twenty-eighth (ETE) digital picture. 
Video reconstruction consisted of combining the three data 
streams (CAV# 0V# anc ETE). This generated video data as thay 
existed coming out of the camera heads. The telemetered video 
aagnetic tapes were displayed or a CRT and photographed on 
70-mm film to produce the raw images. They were alto digitally 
processed by an IBM 360/44 computer for enhancement and by an 
ieM 360/75 for noise removal to obtain the versions contained 
in data sets -C1C through -01H . Detailed information on the 
digital processing procedures can be found in “Digital 
processing of the Mariner 6 and 7 Pictures#" T. C. Rindfleish 
et al.# J. Geophys. Res.# v. 76# pp. 394-417# January 1971. 
Accurate trajectory and related geometrical data can be found 
in Mariner Mars 1969 Simulated TV Pictures (Final)# J. K • 
Campbell# 1970# which was issued by JPL. 
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G.A. 

BRIGGS 
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J .A. 

CUTTS 

SCIENCE APPL# 

INC 

TM 

- 

T.C. 

DUXBURV 

NASA -JPL 
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K.R. 

BLASIUS 

SCIENCE APPL# 

INC 
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R. 

GREELEY 

ARIZONA STATE 

U 

TM 

- 

J.E. 
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U OF LONDON 


TM 

- 

K.A. 

HOWARD 

US GEOLOGICAL 

SURVEY 

TM 

- 

6. A. 

SMITH 

U OF ARIZONA 


TM 

- 

L.A. 

SODERBLON 

US GEOLOGICAL 

SURVEY 

TM 

- 

J # 

VEVERKA 

CORNELL U 


TM 

- 

J.B. 

WELLMAN 

NASA -JPL 



BRIEF DESCRIPTION 

The Viking visual imaging subsystem (VIS) consisted of 
twin high-resolution# slow-scan television framing camaras 
mounted on the scan platform of each orbiter with the optical 
axes offset by 1.38 deg. Each of the two identical camaras on 
each orbiter had a 475-am focal length telescope; a 37-mm 
diaaeter vidicon# the central section of wh'ich was scanned in a 
raster foraat of .1056 lines by 1182 samples# and six color 
filters to restrict the spectra l bandpass of an image to 
limited portions of the near-visual response character 1 st 1 cs. 
Each field of vieu uas 1.54 deg x 1.69 deg with each pictura 
element (pixel) subtending 25 microradians. The slight offset 
cf the optical axes and the alternate shuttering aode of 
operation (the interval betueen frames being 4.48 s) provided 
overlapping# wida-swath coverage of the surface. Individual 
images are identified by picture number (PICNO)# which is a 
unique Identifier of the scene. Elements of the PICNO are as 
follows: the first three digits denote the revolution (REV) 

during which the iaage was shuttered# the letter A is Viking 
Orbiter 1# B is viking Orbiter 2i and the last two digits are 
the frame number. Operation ol this experiaent was terminated 
on August 7# 1980. 

VIKING 2 ORBITER# CARR — — 

INVESTIGATION NAME- ORBITER IMAGING 

NSSDC ID- 75-083A-01 INVESTIGATIVE PROGRAM 

CODE EL -4 /CO-OP # SCIENCE 

INVESTIGATION DISCIPLINE ($ ) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
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PERSONNEL 


TL 

- 

M.M . 

CARR 

US GEOLOGICAL 

SURVEY 

TM 

- 

W.A. 

BAUM 

LOWELL OBSERVATORY 

TM 

- 

H. 

MASURSKY 

US GEOLOGICAL 

SURVEY 

TM 

- 

G.A. 

BRIGGS 

NASA HEADQUARTERS 

TM 

- 

J .A. 

CUTTS 

SCIENCE APPL * 

INC 

TM 

- 

T.C. 

DUXBURY 

NASA-JPL 


TM 

- 

K.R. 

BLASIUS 

SCIENCE APPL* 

INC 

TM 

- 

R . 

GREELEY 

ARIZONA STATE 

U 

TM 

- 

J .E . 

GUEST 

U OF LONDON 


TM 

- 

K.A. 

HOWARD 

US GEOLOGICAL 

SURVEY 

TM 

- 

a. a. 

SMITH 

U OF ARIZONA 


TM 

- 

L.A. 

soderblom 

US GEOLOGICAL 

SURVEY 

TM 

- 

J . 

VEVERKA 

CORNELL U 


TM 

- 

J.B. 

WELLMAN 

NASA-JPL 



BRIEF DESCRIPTION 

The Viking visual imaging subsystem (VIS) consisted of 
twin h i g h-reso l ut i c r * slow-scan television framing cucris 
mounted on the scan platform of each orbiter with the optical 
axes offset by 1.38 deg. Each of the two identical caaeras on 
each orbiter had a 475-ma focal length telescope* a 37-aa 
diaaeter vidieon* the central section of which was scanned in a 
raster foraat of 1056 lines by 1182 saaples; and sis color 
filters to restrict the spectral bandpass of an iaage to 
liaited portions cf the camera*’ near-visual response 
characteristics. Each field of view was 1.54 deg x 1.69 deg 
with each picture eleaent (pixel) subtending 25 a i c ro rad i ans . 
The slight offset of the optical axes and the alternate 
shuttering aode of operation (the interval between fraaes being 
4.48 s> provided overlapping* widc-swath coverage of the 
surface. Individual iaages are identified by picture nuaber 
(PICNO >* which is a unique identifier of the scene. Eleaents 
of the PICNO are as follows: the first three digits denote the 
revolution (REV) during which the iaage was shuttered*' letter A 
is Viking Orbiter 1* B is Viking Orbiter 2 ; and the last two 
digits are the fraac nuaber. 

viking i lander* hutch 


PERSONNEL 

Tt - T . A . 

MUTCH(OECEASED) 

NASA HEADQUARTERS 

TM 

- 

C. 

SAGAN 

CORNELL U 

TM 

- 

A.B. 

BINDER 

U OF KIEL 

TM 

- 

E.C. 

MORRIS 

US GEOLOGICAL SURVEY 

TM 

- 

F.O. 

HUCK 

NASA-LARC 

TM 

- 

E.C. 

LEVINTHAL 

HUCLt AR REGULATORY COM 

TM 

- 

S. 

LIEBES* JR . 

STANFORD U 

TM 

- 

J.B. 

POLLACK 

NASA-ARC 

TM 

- 

R .E . 

ARVIOSON 

WASHINGTON U 


BRIEF DESCRIPTION 

The lander iaaging experiment viewed the scene 
surrounding the lander* the surface saapler and other parts of 
the lander* the sun* Oeiaos* and Phobos to provide data tor 
operational purposes and for geological and aet eo r o l og 1 ca l 
investigations. Tvo scanning caaeras* capable of resolving 
0.04 deg (h i gh -re so lut 1 on) or 0.12 deg ( lo v-reso lut i on * color* 
and IR) were used on each lander. Each iaage acquired covered 
a vertical field of 28 deg (high-resolution) or 60 deg 
(low-resoluticn* color* and IR) and a horitontal field that was 
coaaandable froa 2.5 deg to 342.5 deg in 2.5-deg increments. 
Iaages were acquired froa 40 deg above the nominal horizon to 
60 deg below* and were coaaandable in 10-deg increaents. The 
caaeras were aounted 1.3 a above the noainal landing plane and 
were capable of viewing two footpads and aost of the area 
accessible to the surface saapler. The two caaeras were 
separated by 0.8 a* and stereoscopic pictures were obtained 
ever aost of the scene. Black-and-white iaages in either low 
or high resolution included radiation wavelengths froa 0.4 to 
1.1 aicroaeters. The use of a single detector to iaage an 
entire fraae allowed a relative radioaetric accuracy of plus or 
ainus 10 X. For aore inforaation concerning the caaeras* see 
Huck et at.* Space Science Inst ruaent a t ion * v. 1* pp. 189-241* 
1975 . 
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BRIEF 

DESCRIPTION 

The lander iaaging 

experiaent viewed the scene 


surrounding the lander* the surface saapler and other parts of 
the lander* the sun* Phobos* and Deiaos to provide data for 
operational purposes and for geclcgicat and seteoro leg i ca l 
investigations. Two scanning caaeras* capable of resolving 
0.04 deg (high-resolution) or 0.12 deg (low-resolution* color* 
and IR) were used cn each larder. Each iaage acquired coveree 
a vertical field of 20 deg (high-resolution) or 66 deg 
(lov-resolut i on* color* and IR) and a horitontal field that was 
coaaandable froa 2.5 deg to 342.5 deg in 2.5-deg increaents. 
Iaages were acquires froa 40 deg above the nominal horiion to 
60 deg below* and were coaaandable in 10-deg increaents. The 
caaeras were aounted 1.3 • above the noainel landing plane and 
were capable of viewing two foetpadt and aost of the area 
accessible to the surface saapler. The two caaeras were 
separated by 0.8 a* and stereoscopic pictures were obtained 
over aost of the scene. Black-and-white iaages in either low 
or high resoluticr included radiaticn wavelengths froa 0.4 to 
1.1 aicroaeters. The use of a single detector to iaage an 
entire fraae allowed a relative radioaetric accuracy of plus or 
ainus 10 percent. For aore inforaation concerning the caaeras* 
see Huck et al.* Space Science Instrumental ion* v. 1* p. 
189-214* 1975. 

VIKING 2 LANDER* MUTCH 
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PERSONNEL 

PI - E.J. SMITH NASA-JPL 

BRIEF DESCRIPTION 

A vector low-field heliua aagnetoaeter * not to be 
confused with the rubidiua vapor or heliua vapor aagnetoaeter* 
was used to aeasure the interplanetary aagnetic field. The 

three coaponents of the field were leisured essentially 
s iau It aneousl y but later transmitted sequentially. Each 
observation represented an average over a pprox iaatel y 1 s. The 
response dropped 3 dB for frequencies of 1 Hz* and higher 
frequency inforaation was essentially lost. In each data 

fraae* four vector aeasureaents were Bade separated by 

intervals of 1.5* 0.9* and 2.4 s. The whole fraae was repeated 
every 12.5 s. There was an uncertainty of plus or ainus 0.35 
nT per coaponent. NSSDC has all the data froa this experiment. 
Most of the data froa this investigation was of the 

interplanetary region* but soae data were obtained at Mars. 
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BRIEF DESCRIPTION 

Spectral aeasureaents were aade of the UV radiation 
eaitted froa the Martian atmosphere due to resonance scattering 
cf solar radiation froa the upper ataosphere* resonance 
reradiation* fluorescence* and photoelectron excitation of 
neutral and ionic constituents found in the lower part of the 
ataosphere. The following parameters were determined: the 
presence of certain atoms* ions and aoleculet in the upper and 
lover ataosphere* their respective scale heights* the degree of 
ataospheric Rayleigh scattering due to carbon dioxide* and 
surface reflectivity in the UV. The instrument was an 
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Efcert- Fast i « scanning aonochroaator with dual photomultiplier 
detector j / used in the focal plan* of a reflecting planetary 
eoronograph. Incoming Light passed through a baffled light 
shade and struck the priaary telescope airror/ which focused 
the light through a preslit onto a secondary airror. From 
there* the light was focused onto the entrance slit of the 
spectroaeter. Entering the sp ec t r oaet er * the radiation was 
colliaated by the first halt of the 'Ebert airror onto a 
diffraction grating. Diffracted light was ther focused onto 
exit slits by the second half of the Ebert airror. A separate 
exit alit was provided for each of the two detectors. The 
position of the spectral iaages with respect to the exit slits 
was controlled by cyclically scanning the grating* with a scan 
from low- to high-wavelength taking 2.82 s* and the grating 
return taking 0.18 s. The wavelength region froa 1900 A to 
4300 A was covered in first order as seen by one of the two 
slits* and the range froa 1100 A to 2100 A Measured in second 
order by the other. The photoaul t i pi ier detector used for the 
long-wavelength rarg* operated in twc gain aodes* so that valid 
■eiiurtacntt could be aade over the entire dynaaic range froa 
100 to 10*000 Rayleighs. The spectral resolution of the 
instrument was 20 A at 2950 A in first order. A spectrum was 
produced every 3 s* and contained 6C0 values frca each of the 
two detectors. Thirty-six values were used as fiducial period 
■eiturtaints and 564 for spectral Measurements. Measurements 
of Lyaan-alpha raciation at 1216 A were also taken alter 
encounter. Less than 30 ain of data were obtained from both 
channels during the Mariner 6 near-encounter equatorial scan on 
July 31* 1969. The duality of the oata was comparable to the 
best obtained by rockets in the 130"ka-and-above region of the 
earth's atmosphere. More experiment details can be found in* 
•Mariner 6 and 7 Ultraviolet Sp ec t rose t er t* “ J. B. Pearce* et 
al.* Applied Optics* v. 10* n. 4* April 1971. 
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BRIEF DESCRIPTION 

Spectral aeasureaents were aade of the UV radiation 
emitted froa the Martian atmosphere due to resonance scattering 
of solar radiaticn from the upper atmosphere* resonance 
reradiation* f lucres cence* and photoelectron excitation of 
neutral and ionic constituents found in the lower part of the 
atmosphere. The following parameters were determined: the 
presence of certain atoms* ions and eolecules in the upper are 
lower atmosphere* their respective scale heights* the degree of 
atmospheric Rayleigh scattering due to carbon dioxidt* and 
surface reflectivity in the UV. The instrument was an 
Ebert-Fastie scanning aonochroaator with dual photomultiplier 
detectors used in the focal plane of a reflecting planetary 
ccronagraph. Inccairg Light passec through a baffled Light 
shade and struck a primary telescope airror that focused the 
light through a prs-slit onto a secondary airror. Froa there* 
the light was focused onto the entrance slit of the 

spectroaeter. Entering the spect r caete r* the radiaticn was 
colliaated by the first half of the Ebert airror onto a 
diffraction grating. Diffracted light was then focused onto 
exit slits by the second half of the Ebert airror. A separate 

exit slit was provided for each of the two detectors. The 

position of the spectral images with respect to the exit slits 
was controlled by cyclically scanning the grating* with a scan 
froa low- to h i gh - wa ve leng t h takirg 2.82 s* ird the grating 
return taking 0-18 s. The wavelength region from 1900 A to 
4300 A was covered in first order as seen by one of the two 

slits* and the rarge froa 1100 A tc 2100 A measured in seccrc 
order by the other. The photomultiplier detector used for the 
long-wavelength range operated in twc gain modes so that valid 
measurements could be made over the entire dynamic range from 
ICO to 10*000 Rayleighs. The spectral resolution of the 
instrument was 20 A at 2950 A in first order. A spectrum was 
produced every 3 s* and contained 6t0 values froa each of the 
two detectors. Thirty-six values were used as fiducial period 
aeasureaents and 564 for spectral aeasureaents. Measurements 
of Lyaan-alpha radiation at 1216 A were also taken away froa 
encounter. Less than 30 irinutes cf data were obtained free 
both channels during the Mariner 7 nea r -enc ount e r scan of high 
latitude and polar regions in the Martian southern hemisphere 
on August 5* 1969. The quality of the data was comparable to 
the best obtained by sounding rockets ir the 130-ke and above 
region of the earth’s atmosphere. Additional experiment 

details can be found in "Mariner 6 and 7 Ultraviolet 

Spectrometers*” J. B. Pearce* et al.* Applied Optics* v. 10* n. 
4* April 1971. 
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BRIEF DESCRIPTION 

The Mariner 9 ultraviolet spectroaeter (UVS) experiment 
was designed to receive UV radiation (HOC to 3520 A) from the 
surface and atmosphere of Mars* scan selected bands of this 
radiation* and provide an intensity value as a function of 
wavelength on the basis of scan-cycle time. The scientific 
objectives of this experiment fell into two broad categories* 
UV cartography and UV aeronoay. The UV cartography involved 
aeasureaents in the UV of the (1) local atmospheric pressure 
over the major portion of the planet* (2) local ozone 
concentration* (3) wave of darkening* <4) variability of 

surface features* (5) yellow clouds* blue haze* and blue 

clearing* and (6) local variations in the oxygen-ozone 
abundances fer detecting signs of biological activity. The UV 
aeronoay involved measurements in the UV of the (1) composition 
and structure of the upper ataosphere as a function of 

Latitude* longitude* and time* (2) variability of the rate of 
escape of atomic hydrogen from the exosphere* and <3) 
distribution and variability of the UV aurora and determination 
of the Induced planetary magnetic field. In addition* when 
Mars was occulted froa the instrument FOV* observations of 
strong stellar sources of UV were aade. The optics and sensing 
portion of the UVS consisted of an Ebert grating spectrometer 
with two exit slits* a light baffle* an occulting slit 

telescope* and two photomultiplier tube (PMT) light sensors. 
The incident UV radiation passed through the baffling system* 
which eliminated any stray light* and entered into the 
telescope. The telescope priaary mirror reflected the 

radiation to a secondary airror through a preslit where it was 
focused onto the entrance slit of the Ebert spectrometer* which 
isolated aonochroaat ic radiation froa the incoaing radiation. 
The radiation froa the entrance slit filled half the Ebert 
mirror where it was colliaated and reflected onto the grating 
(2160 lines/ea) so that the radiation filled the grating. The 
grating rotated over a small angle by Means of a cam-follower 
drive and diffracted the radiation. Diffracted radiation of 
different wavelengths* depending on the grating angle* fell on 
the other half of the Ebert mirror* which focused it onto the 
two exit slits* thus providing the wavelength scan. The two 
photomultiplier tubes sensed radiation from their respective 
exit slit and were sensitive only to selected bands in the UV 
spectrum -- 1100 to 2000 A (channel 1) and 1450 to 3520 A 
(channel 2). Channel 1 was detected by the PMT with a cesium 
iodide photocathode and lithium fluoride window and included 
the data used in the UV aeronoiy study. Channel 2 was 
detected by the PMT with a cesium telluride photocathode and 
sapphire wirdow and included the data used in the UV 

cartography study. The UVS scanned the wavelength range with a 
3-s period and a spectral resolution for first-order spectra of 
15 A. The wavelength of any given photometric sample in the UV 
spectrum was known to plus or minus 5 A or better. The Mariner 
9 Data Autczation Subsystem (DAS) caused each channel to be 
sampled every 5 ms. Channel 2 was sampled 2.5 ms after channel 
1. There were 200 samples/s/channel * a total of 400 UVS 
saaples/s. Each sample was digitized to eight bits and one 
sign bit in the DAS. The instrument had a dynamic range of 200 
Rayleighs per 20-A interval to 50 k i l oR ay l e i gh s per 20-A 
interval for channel 1 and 200 Rayleighs per 20-A interval to 
50 negaR ay le ighs per 20-A interval for channel 2. Channel 1 
had a field of view sufficient to permit imaging a portion of 
the Martian surface subtending 0.19 by 1.9 deg of arc* while 
channel 2 was limited to a 0.19- by 0,55-deg field of view. 
Channel 1* at a slant range of 5*700 An* viewed a column of 
space 100 km above the Martian surface that was 24 by 24Q km. 
Channel 2* on the other hand* at a vertical distance of 1*250 
km* viewed • 2.25- by 6.5-ka area at the subspacecraft point on 
the planet's surface* while at a vertical distance of 850 km 
the area viewed was 1.5 by 4.5 km. The UVS had four 
fundamental measuring geometries during an orbit: (1) bright 
limb* (2) illuminated disk* (3) terminator* and (4) dark limb. 
In addition to taking complete UV spectra* the instrument 
design also allowed for sampling at 1216 A (Lyaan-alpha) to 
utilize a lower data rate mode. This allowed Lyaan-alpha data 
to be taken for a large percentage of each orbit. The 
experiment began collecting excellent data soon after orbital 
insertion or November 13* 1971* and continued until April 2* 
1972* when the experiment was shut off to conserve spacecraft 
power during solar occultation. The experiment was reactivated 
on June 6* 1972* after the spacecraft emerged froa solar 
occultation. It continued to operate normally until 2200 UT on 
October 27* 1972* when the experiment was shut off along with 

the rest of the Mariner 9 spacecraft. 
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BRIEF DESCRIPTION 

Spectral (tisurtaent i of the thermal (JR) emission by the 
Martian surface and atmosphere were obtained to determine (1) 
the atmospheric competition* includirg polyatomic life-relateo 
molecules* (2) the surface temperature along the track of view* 
(3) the surface coeposition# (4) the surface topography* (5) 
the composition of the polar cap* and (6) the bright limb IR 
emission charac ter is tics. The experiaent* mounted on the 
bottoa of the octagonal scan platform of the spacecraft* used 
an IR spectrometer that consisted of a telescope* optical 
focusing lenses arc mirrors* a variable-wedge » ntoritronte 
filter that selected the wavelengths reaching the detectors* 
and cooled IR detectors. The spectra observed covered the 
wavelength region of 1.9 to 14.3 micrometers and uere provided 
by channel I (4.J to 14.3 a i e rceete r s) * which operated cn 
emitted light from the planet and continued to obtain 
measurements on the dark side of the planet* and channel 2 (1.9 
to 6.0 micrometers)* which operated on reflected solar 
radiation. The instrument telescope had a field of view of 2 
deg and* thus* at closest approach (about 3*100 km) the 
geographical resolution was about 12Q km by 3 km and* during a 
single scan* about 120 ka by 120 ke. The spectral resoltion 
obtained was 0.5 to 1 X. About 29 min of data were obtained 
during the Mariner 6 near-encounter equatorial scan on July 31* 
1969. However* due to the failure cf the channel 1 cryostat* 
only channel 2 measurements were obtained. The quality of the 
data is excellent. 
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BRIEF DESCRIPTION 

Spectral measurements of the thermal IR emission from the 
Martian turftce ard atmosphere were obtained to deteraire <1) 
the atmospheric coeposition* including polyatomic life-related 
molecules* (2) the surface temperature along the track of view* 
(3) the surface coeposition* (4> the surface topography* (5) 
the composition of the polar cap* and (6) the bright limb IR 
emission characteristics. The experiment* mounted on the 
bottom of the octagonal scan platform of the spacecraft* used 
at IR spectrometer consisting of a telescope* optical focusing 
lenses and mirrors* a variable-wedge interference filter that 
selected the wavelengths reaching the detectors* and cooled IR 
Detectors. The spectra observed covered e vavelergth region of 
1.9 to 14.3 micrometers and were provided by channel 1 (4.0 tc 
14.3 micrometers)* which operated on emitted light from the 
planet and continued to obtain measurements on the dark side of 
the planet* and channel 2 (1.9 to 6.0 microsete rs) * which 
operated on reflected solar radiation. The instrument 
teLescope had a FOV of 2 deg and* thus* at closest approach 
(about 3400 km)* the geographical resolution was about 121 km 
by 3 km and* dLrirg a single scan* 120 km by 120 ka. The 
spectral resolution obtained was (1.5 to 1 X. About 34 min of 
data were obtained from both channels during the Mariner 7 
near-encounter scar of hi gh- lat i tuc e and polar regions of the 
Martian southern hemisphere on August 5* 1969. The quality cf 
the data is excellent. 
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The Mariner 9 infrared interferometer spectrometer (IRIS) 
experiment was designed to provide information on the vertical 
structure* composition* and dynamics of the atmosphere and on 
the enissive properties of the surface of Mars. Measurements 
were made in the region of thermal emission spectra from 6 to 
51 micrometers* using m modified Mlchelson interferometer uith 
a spectral resolution of 2.4 inverse cm (apodised) and 1.2 
inverse cm (unapodf zed)* to determine the vertical temperature 
profile* general atmospheric circulation* minor atmospheric 
constituents* and surface temperature* composition* and thermal 
properties es a function of latitude and local tiae for dark 
and bright araas and the polar cap ragion. The 
instrumentaticn* counted on the bottoa of the spacecraft on a 
ault ip le-point ing* motor-driven scan platfora* consisted 
primarily of (1) a scan airror* (2> a coated cesium iodide 
entrance window* (3> a cesium iodide beam splitter* (4) a fixed 
airror* (5> a movable mirror uith electromagnetic drive* (6) a 
condensing mirror* (T> a thermistor bolometer detector* (8) a 
reference interferometer* (9) an internal warm btackbody 
calibrator* and (II) a programmer. The scan mirror selected IR 
radiation froa one of three directions! Mars* daep space* or 
the internal wars blackbody. Froa this mirror* tha radiation 
was reflected to the interferometer through the entrance 
uindou* which acted as an IR filter and had an effective 
aperture area of 10 sq cm. The beam splitter then divided the 
Incoming radiation into tuo approximately equal components. 
After reflections from the fixed and moving mirrors* 
respectively* the two beams Interfered with each other and wart 
focused by the condensing airror onto the bolooetric detector* 
which provided an electrical output proportional to the 
Intensity as a function of the path length difference or phase 
difference between the IR radiation reflected or transmitted by 
the beam splitter. The electrical output* converted from 
analog to digital form* was called an interferograa and 
represented a circular fringe pattern that appaared at the 
focal plane of the condtnsing mirror. Each interferograa had e 
duration of 18.2 s and contained 4*096 samples. After seven 
interf erogramt were taken in the operating node* one wes taken 
of the internal warm (298 plus or afntis 3 deg K> blackbody* 
followed by another set of seven Mars inter ferograas* and 
finally by an interferograa from the deep apace background (4 
deg). The IRIS* which had a field of view of 4.5 deg* viewed 
an area 116 km in diameter froa an orbital altitude of 1*600 
ka. The instrument was identical in all critical areas to the 
interferometers designed for the Nimbus-8 and -0 meteorological 
satellites* except that the Mariner 9 IRIS had better spectral 
resolution. The experiment began collecting excellent data 
soon after orbital insertion. NSSDC has all tha useful data 
that exist from this investigation. 
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INVESTIGATIVE PROGRAM 
CODE EL-4* SCIENCE 


INVESTIGATION DISCIPLINE (S ) 
PLANETOLOGY • 


CALIF INST OF TECH 
NP1 -HEIDELBERG 
SANTA BARBARA RES CTR 


PERSONNEL 

PI - 6. NEUGEBAUER 

01 - G. MUNCH 

01 - S.C. CHASE* JR. 

BRIEF DESCRIPTION 

The equivalent blackbody temperature of the Nartian 
surface was determined by means of a two-channel Infrared 
radiometer* which measured the infrared energy emitted In the 
8- to 12-micrometer and 18- to 25-micrometer bands and had a 
dynaeic range of 120 to 330 deg K. The two channels* located 
in atmospheric windows* emphasized the upper and lower 
temperatures of this range* respectively. The experiaent 
package was located on the bottoa of the octagonal scan 
platfora of the spacecraft. The radiometer consisted of two 
refracting telescopes each equipped with an uncooled 
antimony-bismuth thermopile detector. The experiaent used an 
optical train that included a rotatable plane mirror* which 
reflected the incident energy into the detector telescopes. 
The mirror had three orthogonal positions. The first position 
viewed empty space and obtained a zero energy reference* the 
second viewed the planet* and the third measured the thermal 
energy radiated by a temperature calibration plate. After 
space was viewed for one frame count (4.2 s)* 13 observations 
of the planet were made at 2.1-s intervals in each wavelength 
channel. Then* following m short Look at the temperature 
reference plate* 14 more planetary observations were made. The 
cycle* which lasted 63 s (15 frame counts)* uas then repeated* 
beginning with a view of apace. About 21 sin of data were 
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obtained on July 31* 1969, during near encounter, across and 
beyond the terainator over equatorial regions. The data were 
used to determine the theraal inertia of the surface aaterial 
as well at the nature of the varying ground structure. The 
quality of the data is good. The data have been corrected for 
the greater than expected response to off-axis radiation. 

MARINER 7 * NEUGEBAUER -- 

INVESTIGATION NAME- TWO-CHANNEL IR RAO IOMETER MARS SURFACE 
TEMPERATURE 

NSSOC ID- 69-Q30A-03 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PL I NE < S ) 

planetology 

PERSONNEL 

PI - G. NEUGEBAUER CALIF INST OF TECH 

01 - G. MUNCH HPI-HE IDELBERG 

01 - S.C. CHASE, JR. SANTA BARBARA RES CTR 

BRIEF DESCRIPTION 

The equivalent blackbody teapereturc of the Martian 
surface was deterrired by eeans cf a two-channel infrared 

radioeeter, which Measured the infrared energy emitted in the 
8- to 12-ai croaetcr and 18- to 25-mieroaeter bands and had a 
dynaaic range of 120 to 330 deg K. The two channels, located 
in atmospheric windows, eaphasiied the upper and lower 
temperatures of this range, respectively. The experiment 
package was located on the bottom of the octagonal scan 
platform of the spacecraft. The radiometer corsisted of two 
refracting telescopes* each equipped with an uncooled 

antimony-bismuth thermopile detector. The experiment used an 
optical train that included a rctatable plane mirror, which 
reflected the incident energy into the detector telescopes. 
The mirror had three orthogonal positions. The first position 
viewed empty space and obtained a aero energy reference, the 
second viewed the planet, and the third measured the thermal 
energy radiated by a temperature calibration plate. After 
space was viewed for one frame coert <4.2 s), 13 observation 
of the planet were made at 2.1-s intervals in each wavelength 
channel. Then* following a short look at the temperature 
reference plate* 14 more planetary observations were made. The 
cycle, which lasted 63 s <15 frame ccunts), was then repeated, 
beginning with a view of space. Data for about 27 min were 
obtained on August 5, 1969, over high latitudes and polar 

regions of the Martian seutherr hemisphere during near 
encounter. These data provided valuable information concerning 
the composition of the polar cap and surface conditions in thaw 
regions near the edge of the polar cap. The cuality cf the 
data is good. The data have been corrected for the 
greater-than-expected response to off-axis radiation. 

MARINER 9* NEUGEBAUER 

INVESTIGATION NAME- INFRARED RADIOMETER URR) 

NSSDC ID- 71-051A-01 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION DISCIPLINE ($) 
PLANETOLOGY 


PERSONNEL 

PI - 6. NEUGEBAUER CALIF INST OF TECH 

01 - H.H. KIEFFER US GEOLOGICAL SURVEY 

01 - G. HUNCH MPI-HE IDELBERG 

OI - S.C. CHASE, JR. SANTA BARBARA RES CTR 

01 - E.D. MINER NASA-JPL 

BRIEF DESCRIPTION 

The Mariner 9 infrared radiometer (IRR) experiment was 
designed to provide* over a wide coverage of the surface of 
Mars* brightness temperatures of the soil as a function of 
local time by measuring the energy radiated in the 8-to 
12-micrometer and 18- to 25-mi croaeter wavelength bands, from 
these temperatures* the following information was derived: (1) 
the large-scale distribution of the theraal inertial cf the 
surface materials* <2> the occurrence of irregularities in the 
cooling curve* (3) the existence of "hot spots" that may 
irdicate sources cf Internal heat* and (4) the temperature of 
the polar cap end adjacent area. The instrument consisted of 
two telcscope/thereopi le-detector assemblies. Each assembly 
contained two lenses, e spectral filter, e field stop* end a 
thermopile-detector. The detectors In each assembly were 
identical. However* the lenses and filters through which the 
radiation must pass were of different materials so that one 
detector responded to the radiaticr in the 8-to 12-ei crcmet er 
band (channel 1) whereas the other detector responded to 
radiation in the 16-to 25-aicroeeter bend (channel 2). The 
channel 1 assaably* which had a field of view of 0.53 by 0.53 
deg* had a germanium spectral fitter and field lens and an 
Infrared transaction (1RTRAN) -2 objective lens. The channel 
2 assembly* which had a 0.7 by 0.7 deg field of view* had a 
silicon spectral filter* an I RTRAN-6 field lens* and an 
IRTRAN-6 objective lens. The detectors were 13 -junction 
bismuth-antimony differential thermopiles* which generated a 
voltage in response to incident radiant heat flux. Channels 1 
and 2 had sensitive areas of 0.25 by 0.25 am and 0.4 by 0.4 am* 
respectively. Radiation was measured from three sources 
(space* Mars* and a theraal reference source) by means cf a 
three-position scan mirror rotated clockwise by a bidirectional 


digital stepping motor. The 42-t scan cycle was controlled by 
the Mariner 9 Data Autoaation Subsystem (DAS) and consisted of 
the following viewing modes each separated by a 0.25-s scan 
interval: planet <19.2 s)* space <2.4 s), planet (18.0 f)* and 

thermal reference (2.4 s>. The radiation from the source being 
viewed at a given time entered the IRR, was reflected off the 
scan mirror* passed through the objective lens* spectral 
filter, and field lens, and was focused onto the detector. The 
detector then converted the incident radiant flux to a voltage. 
The IRR data samples wmre taken in pairs, each pair consisting 
of a channel-1 sample and a channel-2 sample. Data pairs 
appeared at 1.2-s intervals, while the interval between samples 
in a pair was 200 as. The dynamic range of the instrument was 
optimal from 150 to 325 deg K. The sensitivity of the IRR was 
plus or minus 0.12 deg K at 300 deg K and plus or minus 0.6 dag 
K at 140 deg K. Mounted on the Mariner 9 planetary scan 
platform, th« IRR had a 20-sq-ca aperture with an unobstructed 
view of Mars subtending a minimum of 15 deg half-angle. At 90 
deg to this aperture and directly opposite the theraal 
reference plate (flat-black curved aluminum plate)* the 
aperture had an unobstructed view of deep space subtending 20 
by 20 deg. The IRR* which was boreslghted with the 

narrow-angle TV camera to within plus or minus 0.3 deg* had a 
resolution et the subsatellite point on the surface of Mars of 
20 by 20 km and 25 by 25 km for channels 1 and 2* respectively* 
froa the periapsis altitude of 2000 km. The instrument was 
basically the same as that flown on the Mariner Mars 1969 
missions* except that a focal-plane diaphragm (field stop) had 
been placed in front of the detectors to reduce the response to 
off-axis radiation. The experiment began collecting 

high-quality data soon after orbital insertion on Noveaber 13* 
1971* and continued until April 2* 1972* when the experiment 
was shut eff to conserve spacecraft power during solar 
occultation. The experiment was turned back on June 8* 1972, 
after the spacecraft emerged from solar occultation. It 
continued to operate normally until 2200 UT on October 27, 
1972, when the experiment was turned off along with the rest of 
the Mariner 9 spacecraft. 

VIKING I ORBITER, KIEFFER 

INVESTIGATION NAME- INFRARED THERMAL MAPPING (IRTM) 

NSSDC ID- 75-075A-02 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION DI S C I PLI NE (S ) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 

PERSONNEL 

TL - H.H. KIEFFER US GEOLOGICAL SURVEY 

TM - G. MUNCH MPI -HE I DELBERG 

TM - E.D. MINER NASA-JPL 

TM - G. NEUGEBAUER CALIF INST OF TECH 

TM - S.C. CHASE* JR. SANTA BARBARA RES CTR 

TM - F.D. PALLUCONI NASA-JPL 

BRIEF DESCRIPTION 

The purpose of the IRTM experiment was to measure the 
temperatures of the atmosphere and areas on the surface of 
Mars. The amount of sunlight reflected by the planet was also 
measured. The IRTM was a multichannel radiometer mounted on 
the orbiter's scan platform. Four small telescopes* each with 
seven infrared detectors* were aimed parallel to the visual 
Imaging optical axis* and made obsarvations every 1.12 s. The 
instrument was capable of measuring differences of 1C 
throughout a temperature range of -130 deg C to «57 deg C. The 
field of view was circular, 5 millirmdlans in diameter. 
Operation of this espmrlment was tarminatad on August 7, 1980. 

VIKING 2 ORBITER, KIEFFER 

INVESTIGATION NAME- INFRARED THERMAL MAPPING (IRTM) 

NSSDC ID- 75-083A-02 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I S C I PL IN E (S ) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


PERSONNEL 

TL - H.H. KIEFFER US GEOLOGICAL SURVEY 

TM - G. MUNCH CALIF INST OF TECH 

TM - E.D. MINER NASA-JPL 

TM - 6. NEUGEBAUER CALIF INST OF TECH 

TM - S.C. CHASE* JR. SANTA BARBARA RES CTR 

TM - F.D. PALLUCONI NASA-JPL 

BRIEF DESCRIPTION 

Tha purpose of the IRTM experiment was to measure the 
temperatures of the atmosphere and areas on the surface of 
Mars. The aaount of sunlight reflacted by the planet was also 
mtasured. The IRTM was a multichannel radiometer mounted on 
the orbiter's scan platform. Four small ttlescopes* aach with 
sevtn Infrared detectors* were aimed parallel to the visual 
imaging optical axis* and made observations every 1.12 s. The 
Instrument was capable of measuring differences of 1 deg C 
throughout a temperature range of -138 C to *57 C. The field 
of view was circular* 5 milliradians in diameter. 
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RADIO SCIENCE AND CELESTIAL MECHANICS 


MARINER 7# KLIORE' 


MARINER 4 # ANDERSON 

INVESTIGATION NAME- CELESTIAL MECHANICS 

NSSDC ID- 64-077A-69 INVESTIGATIVE PROGRAM 

CODE El-4, SCIENCE 

INVESTIGATION DISCIPLINED) 
CELESTIAL MECHANICS 

PERSONNEL 

PI -J.D. ANDERSON NASA-JPL 

01 - 6.M. NULL NASA-iPL 

GRIEF DESCRIPTION 

Deep Space Network tracking data froa Mariner 4 were used 
to obtain i ap roved ataiureaenti of the aaiiti of Mars and the 
■con# the astronomical unit# and ivproved ephecerides cf the 
earth and Mars. The experiment used the onboard receiver and 
transmitter equipment in conjuncticn with the Deep Space 
Station tracking equipment to obtain Doppler measurement s . The 
experiment produced data of good quality fromr 28# 1964# to 
December 8# 1967# although the period near May 1967 was noisy 

because of low signal strength. 

MARINER 6# ANDERSON — 

INVESTIGATION NAME- CELESTIAL MECHANICS 

NSSDC ID- 69-014A -05 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C I PLINE (S ) 
CELESTIAL MECHANICS 

PERSONNEL 

PI - J.D. ANDERSON NASA-JPL 

GRIEF DESCRIPTION 

In this experiment the spacecraft range and range-rate 
data were obtained using an onboard transponder (round trip 
delay tiae yielding spacecraft range from earth) and the 
spacecraft teleaetry signal (Doppler shift yielcing the rarge 
rate). These data wire in turn used to provide an accurate 
determination of a variety of astronomical quantities such as 
the mass of Mars# epheaerides cf Mars and earth# ard the 
symmetry of the gravity field of Mars. 

MARINER 7# ANDERSON— 

INVESTIGATION NAME- CELESTIAL MECHANICS 

NSSDC 10- 69-O30A-05 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION 0 1 SC I PLINE (S ) 
CELESTIAL MECHANICS 

PERSONNEL 

PI - J.D. ANDERSON NASA-JPL 

BRIEF DESCRIPTION 

In this experiment# the spacecraft range and r*nge-rate 
data were obtainec using an onboard transponder (round trip 
delay time yielding spacecraft range from earth) and the 
spacecraft telemetry signal (Doppler shift yielcing the rarge 
rate). These data were in turn used to provide accurate 
determinations of a variety of astronomical quantities such as 
the aass of Mars# epheaerides of Mars and earth# and the 
symmetry of the gravity field of Mars. 

MARINER 6# KLIORE 

INVESTIGATION NAME- S -BAN D 0CCULTATI0N 

NSSDC ID- 69-0 14A- £ 6 INVESTI64TIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C IPL I NE (S ) 

IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - A .J . KLIORE NASA-JPL 

BRIEF DESCRIPTION 

In this experiment the changes in the frequency# phase# 
and amplitude of the S-band (2300 MHz) tracking and telemetry 
signal# immediately prior to and following the occultation of 
the spacecraft by the planet# were used to derive the 
temperature# pressure# and density of the lower gisccus 
atmosphere of Mars and the density of charged particles in the 
Martian ionosphere. 


INVESTIGATION NAME- S-BAND OCCULTATION 


NSSDC ID- 69 -030 A -16 INVESTIGATIVE PR0GRAN 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
IONOSPHERES AND RADIO PHYSICS 

PERSONNEL 

PI - A.J. KLIORE NASA-JPL 

BRIEF DESCRIPTION 

In this experiment# the changes in the frequency# phase# 
and amplitude of the $-band (2300 MHz) tracking and talametry 
signal (immediately prior to and follouing the occultation of 
the spacecraft by the plenet) were used to derive the 
temperature# pressure# and density of the touer gaseous 
atmosphere of Mars# and tha density of charged particles in 
the Martian ionosphere. 

— — MARINER 9# KLIORE 

INVESTIGATION NAME- S-BAND OCCULTATION 


NSSDC ID- 7 1-051A-08 INVESTIGATIVE PROGRAN 

CODE EL-4# SCIENCE 


INVESTIGATION D 1 SC IPLINE IS > 

IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATNOSPHERES 


PI - A.J. 
01 - D.L. 
01 - G. 

OI - B.L. 


KLIORE 

CAIN 

FJELDB0 (NLA ) 
SEIDEL 


NASA-JPL 

NASA-JPL 

NASA-JPL 

NASA-JPL 


BRIEF DESCRIPTION 

The Doppler shift of the S-band teleaetry signal during 
occultation of the spacecraft by Nars provided the vertical 
distribution of the index of refraction of the Martian 
atmosphere. These date yield the vertical distribution of 
neutral and ionized species. 


VIKING 1 0R61TER# MICHAEL# JR. 

INVESTIGATION NAME- 0R6ITER RADIO SCIENCE 


NSSDC ID- 75-075A-04 INVESTIGATIVE PROGRAM 

CODE IL-4 /CO-OP # SCIENCE 

INVESTIGATION D ISC IPL INE (S ) 
PLANETARY IONOSPHERES 
METEOROLOGY 


PERSONNEL 

TL - V.H. MICHAEL# JR. 
TM - I. I. SHAPIRO 
TM - 6.F. LINDAL 
TM - J . G . DAVIES 
TM - D.L . CAIN 
TM - M.D. 6R0SSI 
TM - G.L. TYLER 
TM - J.P. 8RENKLE 
TM - R.H. TOLSON 
TM - C.T. STELZR1ED 
TM - 6. BORN 
TM - R. REASEHBERG 


NASA-LARC 

HASS INST OF TECH 

NASA-JPL 

U OF MANCHESTER 

NASA-JPL 

RAYTHEON CORP 

STANFORD U 

NASA-JPL 

NASA-LARC 

NASA-JPL 

NASA-JPL 

MASS INST OF TECH 


BRIEF DESCRIPTION 

There are four distinct sets of Viking radio science 
data# three using orbiter data and one primarily using lander 
data uith calibrations from orbiter data. The orbiter tracking 
data# obtainec froa the two-way orbi ter-eart h S-band and x-band 
radio links# consist of Doppler frequencies and t ime-of -f l ight 
range measur eaent s . These determined the position and motion 
of the orbiters# and can be used to study the Mars 
g ravi tat iona l field# the plasma in interplanetary space# and 
the structure of the solar corona. Tha occultation data were 
obtained from these same radio links by analog recording of the 
signal when a spacecraft was passing into or out of occultation 
with Mars. The data can be used to produce altitude profiles 
of the teaperature# density# and pressure of the atmosphere 
(including the ionosphere) and to measure the radius of the 
planet using a large number of surface points. The 
surface-properties aspect of this investigation utilized the 
UHF (381 MHz) signal on which the landers transmitted data to 
the orbiters. At the beginning or end of a data transaission 
session# when the orbiter wes near the lander** horizon# the 
strength of the received signal was recorded as a function of 
time. These signal "fading patterns#" resulting from 
interaction of the radio waves with the Martian surface# 
contain information about the physical proparties of the 
surface near the landers. The lander tracking data from the 
two-way direct lander-earth S-band links perait determination 
cf the location of the landers and studies of the motion of the 
planet. Operation of this experiment was terminated on August 
7# 1980. 
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VIKING 2 ORBITER, MICHAEL, J R 


VIKING 2 LANDER, MICHAEL, JR 


INVESTIGATION NAME- ORBITER RADIO SCIENCE 


INVESTIGATION NAME- LANDER RADIO SCIENCE 


NSSDC ID- 75-083A-C4 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


NSSDC ID- 75-0BSC-11 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


INVESTIGATION D I S C I PL I NE ( S ) 

planetary ionospheres 

PLANETARY ATMOSPHERES 
PLANETOLOGY 


PERSONNEL 

TL - W.H. MICHAEL, JR. 

TM - I .1 . SHAPIRO 

TM - G . F . LINDAL 

TM - J .G . DAVIES 

TM - D .L. CAIN 

TM - M.D. GROSSI 

TM - G .L . TYLER 

TM - J .P . 8RENKLE 

TM - R .H. TOLSON 

TM - C.T. STELZR I ED 

TM - G . BORN 

TM - R. REASENBERG 


nasa-larc 

MASS INST Of TECH 

NASA-JPL 

U OF MANCHESTER 

NASA-JPL 

RAYTHEON CORP 

STANFORD U 

NASA-JPL 

NASA-LARC 

NASA-JPL 

NASA-JPL 

MASS INST OF TECH 


BRIEF DESCRIPTION 

There are fetr distinct set* of viking radio scierce 
data, three using orbiter data and one primarily using lander 
data with calibrations froa orbiter data. The orbiter tracking 
data, obtained froa the two-way, orbi ter-ear th S-band and 
X-band radio links, consist of Doppler frequencies arc 
t i ae-of-f l i gh t range leasureienti. These determined the 
position and motion of the orbiters, and can be used to study 
the Mars g r av itat i onal field, the plasaa in inte rp laretj ry 
space, and the structure of the solar corona when the 
spacecraft was on the opposite side of the sun. The 
occultation data were obtained froa these same radio links by 
analog recording of the signal when a spacecraft was passirg 
into or out of occultation with Mars. The data can be used to 
produce altitude profiles of the temperature, density, and 
pressure of the ateosphere (Inclining the ionosphere) and tc 
measure the radius of the planet using a large number of 
surface points. The surface properties aspect of this 
investigation utilized the LHF (381 MHz) signal on which the 
landers transmitted data to the orbiters. At the beginning cr 
end of a data transaission session, when the orbiter was near 
the lander's horizon, the strength of the received signal was 
recorded as a function of tire. These signal “faoirg 
patterns," resulting from interaction of the radio waves with 
the Martian surface, contain information about the physical 
properties of the surface near the landers. The lander 
trackinq data froa the two-way direct lander-earth S-tand lirks 
permit determination of the location of the landers and studies 
of the motion of the planet. 


INVESTIGATION D I SC IPL IN E (S > 
ASTRONOMY 

IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


PERSONNEL 

TL - W.H. 
TM - I .1 . 
TM - G. 

TM - J.G. 
TM - D .L . 
TM - M.D. 
TM - G .L . 
TM - J.P. 
TM - R.H. 
TM - C.T. 


MICHAEL, JR . 

SHAPIRO 

FJELOBO (NLA > 

DAVIES 

CAIN 

GROSSI 

TYLER 

BRENKLE 

TOLSON 

STELZR 1ED 

BORN 

REASENBERG 


NASA-LARC 

MASS INST OF TECH 

NASA-JPL 

U OF MANCHESTER 

NASA-JPL 

RAYTHEON CORP 

STANFORD U 

NASA-JPL 

NASA-LARC 

NASA-JPL 

NASA-JPL 

MASS INST OF TECH 


BRIEF DESCRIPTION 

This experiment used the S-band radio transmitter to 
acquire Doppler and range data for the lander, utilizing the 
same Deep Space Network facilities that were used by the 
crbiters. The resulting data were used to determine the 
location of the lander on the planet surface. They also 
provided more precise information about the orbital, 
rotational, and precessionaL motion of Mars than had previously 
been available. The two principal differences between orbiter 
and lander tracking data are (1) lander tracking periods are 
never longer than 2 h and are sometimes much shorter because of 
therral constraints on the duration of lander transmitter 
operation, and (2) landers have no X-band signals to provide 
the corrections to range data for the interplanetary plasma 
effects. Corsequent ly. Lander ranging sessions were scheduled 
to be nearly simultaneous with orbiter ranging whenever 
possible, so that the orbiter S- and X-band data could supply 
these corrections. 


ATMOSPHERE 


VIKING 1 ORBITER, FARMER------ 

INVESTIGATION NAME- MARS ATMOSPHERIC WATER DETECTION (MAMD) 


VIKING 1 LANDER, MICHAEL, JR. 


NSSDC ID- 75-075A-03 INVESTIGATIVE PROGRAM 

CODE El-4, SCIENCE 


INVESTIGATION NAME- LANDER RADIO SCIENCE 

NSSDC ID- 75-075C- 1 1 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


INVESTIGATION D I SC I PL INE (S ) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


INVESTIGATION DISC IPL INE (S ) 
ASTRONOMY 
IONOSFFERES 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


PERSONNEL 

TL - W ,H . MICHAEL » JR . 
TM - I .1 . SHAPIRO 
TM - G.F. LINDAL 
TM - J . 6 . DAVIES 
TM - D .L . CAIN 
TM - M.D. GROSSI 
TM - G.L. TYLER 
TM - J .P . BRENKLE 
TM - R.H. TOLSON 
TM -C.T. STELZRI ED 
TM - G. BORN 
TM - R . REASENBERG 


NASA-LARC 

MASS INST OF TECH 

NASA-JPL 

U OF MANCHESTER 

NASA-JPL 

RAYTHEON CORP 

STANFORD U 

NASA-JPL 

NASA-LARC 

NASA-JPL 

NASA-JPL 

MASS INST OF TECH 


BRIEF DESCRIPTION 

This experiment used the lander S-band radio transmitter 
to acquire doppler arc range for the lander, utilizing the sane 
Deep Space Network facilities that were used by the orbiters. 
The resulting data were used to determine the location of the 
lander on the plzret's surface. They also provided more 
precise information about the orbital, rotational, and 
processional motion of Mars than haa previously been available. 
The two principal differences between orbiter and lander 
tracking data are (1) lander tracking periods were never longer 
than 2 h and were sometimes much shorter because of thermal 
constraints on the duration of lander transmitter operation, 
and (2) landers had no X-band signals to provide the 
corrections tc rerge data for the interplaretary plasma 
effects. Consequently, lander ranging sessions were scheduled 
to be nearly sieultaneous with orbiter ranging whenever 
possible, so that the orbiter S- and X-band data could supply 
these corrections. 


personnel 

TL - C .B . FARMER 
TM - D.D. LAPORTE 
TM - D.W. DAVIES 

BRIEF DESCRIPTION 

The MAWD used an infrared grating spectrometer mounted on 
the orbiter scan platform that was boresighted with the 
television cameras and the IRTM. The instrument measured solar 
infrared radiation reflected from the surface through the 
atmosphere to the spacecraft. Spectral intervals were selected 
coincident with the wavelength of water-vapor absorption lines 
in the 1 .4 -m i cr omet e r band. The quantity of water vapor along 
the line of sight was measured from 1 to 100 micrometers of 
p rec ip i t at l e water with an accuracy of 5 X or better. The 
instantaneous field of view of the instrument was 2 x 17 
m i 1 1 i r ad i an s , and a stepping etirror rotated the Line of sight 
through 15 positions to provide a roughly rectangular field of 
view of 17 x 31 m i 1 1 i r ad i ans . Operation of this experiment was 
terminated on August 7, 1980. 

— VIKING 2 ORBITER, FARMER 

INVESTIGATION NAME- MARS ATMOSPHERIC WATER DETECTION (MAWD) 


NASA-JPL 

SANTA BARBARA RES CTR 
NASA-JPL 


NSSDC ID- 7S-083A-03 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION DISC I PLIN E (S ) 
PLANETARY ATMOSPHERES 
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BRIEF DESCRIPTION 

The FIRUO used an infrared grating spectrometer Mounted on 
the orbiter scan platform that was boresighted with the 
television cameras me the I RTM. The instrument measured solar 
infrared radiation reflected f rot the surface through the 
atmosphere to the spacecraft. Spectral intervals were selected 
coincident with the wavelength of water- vapor absorption lines 
ir the 1 .4-aicroeeter band. The guartity of water vapor alcrg 
the line of sight was measured from 1 to 1000 micrometers of 
precipitable water with an accuracy of 3 X or better. The 
instantaneous field of view of the instrument was 2 x 17 
mill (radians. and a stepping sirrcr rotated the line of sight 
through IS positions to provide a roughly rectangular field of 
view of 17 x 31 m i l l i radi ans . 
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BRIEF DESCRIPTION 

The entry science ataospheric structure experiaent (ere 
of three that were part of the entry science investigation) 
studied the Martian atmosphere below an altitude of 132 Em- A 
variety of instrLeants (accelercr etc rs# radar altiaetcrs# 
thermometers- pressure sensors) collected data to provide 
altitude profiles of pressure and temperature of the atmosphere 
and acceleration of the lander capsule. From these data# 
atmospheric density and mean atovic aass can be calculated. 
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BRIEF DESCRIPTION 

The Viking entry science neutral ataospheric composition 
experiment (one of three that were part of the entry science 
investigation) was designed to provide the composition data for 
the various neutral species that vere needed to define the 
present physical and chemical state of the Martian atmosphere. 
Mounted in an opening in the aeroshell with its electron-impact 
open ion source recessed below the surface of the aeroshell# a 
double-focusing (electrostat ic and ragnetic) aass spactroaeter 
was used to measure the concentrations of the ataospheric 
species that have aass-to-charge ratios froa 1 to 49. Two 
collectors were used# one covering the mass range froa 1 to 7 
u« and the other s iaul t aneousl y covering the range froa 7 to 49 
u. Mass spectra were obtained by aweeping the ion acceleration 
voltage and the deflection voltage across the electrostatic 
ptates. The sweep period was approximately 3 s# and a dynamic 
range of 1.E5 was provided within each spectrua. 
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BRIEF DESCRIPTION 

The entry science atmospheric structure experiaent (one 
of three that were part of the entry science investigation) 
studied the Martian atmosphere below an altitude of 132 km. A 
variety of instruments (accelercreters# radar altieeters# 
thermometers# pressure sensors) collected data to provide 
altitude profiles of pressure and temperature of the atmosphere 
ard acceleration cf the lander capsule. Free these data# 
atmospheric density and mean atomic mass can be calculated. 
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BRIEF DESCRIPTION 

The Viking entry science ionospheric properties 
experiment (one of three that vere part of the entry science 
investigation) studied the composition# structure# and 
temperature of the ionosphere# which were probed during the 
descent of the lander capsule by means of a retarding potential 
analyzer ( R P A) mounted flush uith the front face of the 

aeroshell. To conserve battery power# the instrument was 

operated int erai ttent ly between 16#080 and 5«080 ka altitude 
but continuously froa 5#0Q0 to 100 ka. The instruaent 
comprised a current-collecting plate with seven grids ahead of 
it. A fixed prograa of potential's was applied to the grids# 
and the collected currents were measured at 10-ms intervals. 
The instrument operated in three phases to measure energetic 
electrons# thermal electrons# and thermal ions. 
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BRIEF DESCRIPTION 

The Viking ertry science neutral ataospheric composition 
experiment (one of three that were part of the entry science 
investigation) was resigned to provide the composition data for 
the various neutral species that were needed to define the 
present physical arc chemical state cf the Martian atmosphere. 
Mounted in an opening in the aeroshell with its elec t ron-iapac t 
open ion source recessed below the surface of the aeroshell# a 
ocub le-f ecus ing (electrostatic and magnetic) mass spectrometer 
was used to measure the concentrations of the ataospheric 
species that have xass-t o-char ge ratios from 1 to 49. Two 
collectors were used# one for the mass range from 1 to 7 u# and 
the other s imult arecusly measuring ir the tits range fros 7 tc 
49 u. Mass spectra were obtained by sweeping the ion 
acceleration voltage and the deflection voltage across the 
elect rostat i c plates. The sweep period was approximately 5 s# 
era a dyraxic rarge of 1.E5 was provided within each spectrur. 


INVESTIGATIVE PR06RAM 
CODE EL-4# SCIENCE 

INVESTIGATION D I SC I PL I NE (S ) 
IONOSPHERES 
PLANETARY ATMOSPHERES 


U OF MINNESOTA 
HARVARD U 
NASA-GSFC 


INVESTIGATION NAME- ENTRY SCIENCE IONOSPHERIC PROPERTIES 


NSSDC ID- 73-083C-14 


INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 


PERSOHNEL 

TL - A.O.C.NIER 
TM - W.B. HANSON 
TM - N.V. SPENCER 


INVESTIGATION D I S C 1 P L IN E (S ) 


U OF MINNESOTA 
U OF TEXAS# DALLAS 
NASA-GSFC 


BRIEF DESCRIPTION 

The Viking entry science ionospheric properties 
experiment (one of three that were part of the entry science 
investigation) studied the coaposition# structure# and 
temperature of the Ionosphere# which were probed during the 
descent of the lander capsule by means of retarding potential 
analyzer (RP A ) mounted flush with the front face of the 
aerosletl. To conserve battery power# the instruaent was 
operated int eraittent ly between lfc.000 and 5#QC0 km altitude 
but continuously froa 5#000 to 100 km. The instruaent 
comprised a cur rent -coll ecti ng plate with seven grids ahead of 
it. A fixed program of potentials was applied to the grids# 
and the collected currents were measured at 10-as intervals. 
The instrument operated in three phases to measure energetic 
electrons# thermal electrons# and thermal ion*. 
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heating process while C02 (labeled with 013) swept through. 
The material was then carried into a tenex gas-t h romatograph i c 
column that was swept with hydrogen as a carrier gas. while 
passing through the coluan. substances were separated by 
different degrees of retention. The residual streaa aoved into 
the mass spectrometer (after hydrogen was removed by 
hydrogen-on l y-peraeable palladium), and a mass spectrum (aasses 
froa 12 to 2C0 u) was obtained every 10 s for the 84 ain of the 
gas chromatogram. In some cases# the same sample was reheated 
at a higher temperature and analyzed to detect less volatile 
aate ri a Is. For atmospheric measurements, gases were directly 
introduced irto the mass spectrometer, bypassing the gas 
chromatograph coluan. 


BRIEF DESCRIPTION 

This experiment analyzed the meteorological environment 
near the planetary surface and obtained inferaation about 
motion systems of various scales. The atmospheric parameters 
determined were pressure# temperature# wind speed# and wind 
direction. Diurral and seasonal variations were of particular 
iaportance. The sampling rates and durations for any one 
Martian day (sol) were selectable by ground command. The 
sensors were mounted on an erected boom. Three hot-film 
areecmeters# through which an electric current was passed tc 
heat two glass needles coated with platinum and overcoated with 
aluminum oxide, were used to measure wind speed. The electric 
power needed to eairtain these sensors at a fixed temperature 
above the surrounding air was the measure of wind speed. 
Ataospheric teaperature was measured by three fine-wire 
thermocouples in parallel. A thin metal diaphragm# mounted in 
a vacuum-sealed case, was used to feature ataospheric pressure. 
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BRIEF DESCRIPTION 

This experiment analyzed the aeteorolog ical environment 
near the planetary surface and obtained information about 
aotion systems of various scales. The ataospheric parameters 
determined were pressure# temperature# wind speed# and wind 
direction. Diurnal and seasonal variations were of particular 
importance. The sampling rates and durations for ary cne 
Martian day (sol) were selectable by ground command. The 
sensors were aounted on an erected boom. Three hot-film 
anemometers# through which an electric current was passed to 
heat two glass needles coated with platirua and overcoateo with 
aluminum oxide# were used to measure wind speed. The electric 
power needed to maintain these sensors at a fixed temperature 
above the surrourcirg air was the aeasure cf wind speed. 
Ataospheric teaperature was measured by three fine-wire 
thermocouples in parallel. A thin aetal diaphragm# mounted in 
a vacuum-seated case# vas used to measure atmospheric pressure. 


SURFACE CHEMISTRY 
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BRIEF DESCRIPTION 

The molecular analysis experiment searched for chemical 
compounds in the upper surface layer of Mars and measured 
atmospheric composition near the surface. The soil analyses 
were performed using a gas chromatograph mass spectrometer 
(GCMS ) that had high sensitivity# high structural specificity# 
and broad applicability to a wide range of compounds. 

from the surface material by a 


Substances were vaporized 


BRIEF DESCRIPTION 

The molecular analysis experiment searched for chemical 
compounds in the upper surface layer of Mars and aeasured 
ataospheric composition near the surface. The soil analyses 
were performed using a gas chromatograph mass spectrometer 
(GCMS) that had high sensitivity, high structural specificity, 
and broad applicability to a wide range of compounds. 
Substances were vaporized froa the surface aaterial by a 
heating process while C02 (labeled with C-13) swept through. 
The material was then carried into a tenex ga s-ch romatograph ic 
column that was swept with hydrogen as a carrier gas. while 
passing through the column, substances were separated by 
different degrees of retention. The residual stream aoved into 
the mass spectrometer (after hydrogen was removed by 

hydrogen-only-peracable palladium, and a mass spectrum (masses 
from 12 to 200 u) was obtained every 10 s for the 84 min of the 
gas chromatogram. In some cases# the same sample was reheated 
at a higher teaperature and analyzed to detect less volatile 
materials. For atmospheric measurements# gases uere directly 
introduced into the mass spec t rometer # bypassing the gas 
chromatograph column. 
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BRIEF DESCRIPTION 

The purpose of the physical properties investigation was 
to determine the physical properties of the Martian surface and 
environment at the landing site# primarily using engineering 
measurements and scientific instruments required to meet other 
mission objectives. In particular# it attempted to determine 
such properties as bulk density, bearing strength, angle of 
repose. cohesion. angle of internal friction. particle 
characterist ics . thermal parameters, eolian t ransportab i l i t y . 
topography. and certain environmental properties such as wind, 
teaperature. and solar flux levels. Maximum use was made of 
hardware and instruments intended for other applications, such 
as the mrchanical subsystems and lander cameras. Only passive 
devices. such as mirrors and landing leg stroke gauges, were 
added for this experiment. 
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BRIEF DESCRIPTION 

This experiment utilized an energy-dispersive X-rey 
fluorescence spectrometer (XRFS) in which four sealed# 
gas-filled proportional counters detected X rays eeitted froa 
samples of Martian surface Materials irradiated by X rays froa 
radioisotope sources (iron-55 and cad* iua-l 09) . The output of 
the proportional counters was subjected to pulse-height 
analysis by an onboard step-scanning# single-channel analyzer 
with adjustable counting periods. This instrument was located 
inside the lander bcoy# and samples were delivered to it by the 
lander surface sampler. Calibration standards were an integral 
part of the instrueent. Reconstructed spectra yielded surface 
composition data with accuracies ranging from a few tens of 
parts per millien fer trace elements to a few percent for major 
elements . 
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BRIEF DESCRIPTION 

This experiment utilized an energy-dispersive X-ray 
fluorescence spectrceeter (XRFS) in which four sealed# 
gas-filled proportional counters detected X rays emitted from 
samples of Martian surface materials irradiated by X rays froa 
radioisotope sources (iron-55 and c a da i ua- 1 09) . The output cf 
the proportional counters was subjected to pulse-height 
analysis by an onboard step-scanning# single-channel analyzer 
with adjustable counting periods. This instrument was located 
inside the lander body# and samples were delivered to it by the 
lander surface sampler. Calibration standards were an integral 
part of the instrument. Reconstructed spectra yielded surface 
composition data with accuracies ranging from a few tens of 
parts per million fer trace eleaents to a few percent for major 
elements. 
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BRIEF DESCRIPTION 

The magnetic properties experiment detected the presence 
of magnetic particles in Marti ar surface material. It useo 
three pairs of saaar ium-coba It magnets# two mounted on the 
backhoe of the surface-sampler collector head and one on top of 
the lander. Each pair consisted of an outer ring magnet about 
2.5 cm in diameter with an inner core magnet of opposite 
polarity. The magnets were directly imaged by the camera 
system in black ara white and in eclor. A 4-power magnifying 
mirror was used for maximum resolution. 
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BRIEF DESCRIPTION 

The magnetic properties experirent detected the presence 
of magnetic particles in Martian surface material. It used 
three pairs of saear ium-cobalt magnets# two mounted on the 
backhoe of the surface-sampler collector head and one on top of 
the lander. Each pair consisted of an outer ring magnet about 
2.5 cm in diameter with an inner core magnet of opposite 
polarity. The magnets were directly imaged by the camera 
system in black ard white ard in eclor. A 4-power eagnifylrg 
mirror was used for maximum resolution. 
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BRIEF DESCRIPTION 

The bic logy experiment searched for the presence of 
Martian organisms by looking for metabolic products. Three 
distinct instruments (pyrolytic release (PR)# labeled release 
(LR># and gas exchange (GEX>) incubated samples of the Martian 
surface under a number of different environmental conditions. 
In some instances a sample was heat sterilized and reprocessed 
as a control. The PR# or carbon assimilation# instrument 
sought to detect the photosynthetic or chemical fixation of C02 
or CO containing C-14. The samples were incubated for several 
days in the presence of the redioactive gas mixture# some 
samples with simulated sunlight end some without. Next# each 
sample was heated to 120 C to remove unreacted C02 and CO. The 
soil was pyrolized at 650 C and any organic products were 
collected in an organic vapor trap (OVT). Finally# the trep 
was heated to combust the organic material to C02 and any 
evolved radioactive gas was measured. The LR experiment sought 
to detect metabolic processes through radiorespi rometry. 
Liquid nutrients labeled with radioactive carbon were edded to 
the samples and the atmosphere above was continuously monitored 
to detect any radioactive gases released 1 row these nonvo le t i 1 e 
nutrients. The GEX measured the production and/or uptake of 
C02# N2# CH4# H2# and 02 during incubation of a soil sample. 
The sample was sealed and purged by He; then a mixture of He# 
Kr# and C02 was introduced as an initial incubation ataosphere. 
After the sedition of e selected quantity of a nutrient 
solution (saturated with the diagnostic gas# neon)# the sample 
was incubated. At certain intervals# samples of the ataosphere 
were removed and analyzed by a gas chromatograph with a thermal 
conductivity detector. 
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BRIEF DESCRIPTION 

The biology experiment searched for the presence of 
Martian organisms by looking for metabolic products. Three 
distinct Instruments (pyrolytic release (PR)# labeled release 
(LR)# and gas exchange (GEX)) incubated samples of the Martian 
surface under a number ol different environmental conditions. 
In some instances e sample was heat sterilized and reprocessed 
as a control. The PR# or carbon assimilation# instrument 
sought to detect the photosynthetic or chemical fixation of C02 
or CO containing C-14. The samples were incubated for several 
days in the presence of the radioactive gas mixture# some 
saeples with simulated sunlight and some without. Next# each 
sample was heated to 120 C to remove unreacted C02 and CO. The 
soil was pyrolized at 650 C and any organic products were 
collected in an organic vapor trap (OVT). Finally# the trap 
was heated to combust the organic material to C02 and any 
evolved radioactive gas was measured. The LR experiment sought 
to detect metabolic processes through radiorespi rometry. 
Liquid nutrients labeled with radioactive carbon were added to 
the samples and the atmosphere above was continuously monitored 
to detect any radioactive gases released froa these nonvolatile 
nutrients. The GEX measured the production and/or uptake ol 
C02# N2# CH 4 # H 2# and 02 during incubation of a soil sample. 
The sample was sealed and purged by He# then a mixture of He# 
Kr# and C02 was introduced as an initial incubation atmosphere. 
After the aedition of a selected quantity of a nutrient 
solution (saturated with the diagnostic gas# neon)# the sample 
was incubated. At certain intervals# samples of the atmosphere 
were removea and analyzed by a gas chromatograph with a thermal 
conductivity detector. 
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BRIEF DESCRIPTION 

The biology experiment searched for the presence of 
Martian organisms by looking for metabolic products. Three 
distinct inst ruient * (pyrolytic release (PR) * labeled release 
(LR)^ and gas eachange ( GE X ) ) incubated samples of the Martian 
surface under a number of different enwironaentil conditions. 
In soae instances a sample has heat sterilized anif reprocessed 
as a control. The PR # or carbon as s ia i l at i on# instrueert 
sought to detect the photosynthetic cr chemical fixation of CQ2 
or CO containing C-14. The saaples were incubated for several 
oays in the preserce of the raoioactive gas mixture# scee 
saaples with siaulated sunlight and soae without. Next # each 
saaple was heated tc 120 C to reaove unreacted C02 and CO. The 
soil was pyrolized at 650 C and any organic products were 
collected in an organic vapor trap (OvT>. Finally# the trap 
was heated to coabust the organic aaterial to C02 and any 
evolved radioactive gas was aeasureo. The LR experiaent sought 
to detect aetabolic processes through rad i oresp i roaet ry . 
Liquid nutrients labeled with radioactive carton were adeed tc 
the saaples and the ataosphere above was continuously aonitored 
to detect any radioactive gases released froa these nonvolatile 
nutrients. The GEX aeasured the production and/or uptake of 
C02# N2 # CH t # H2# and 02 during ircubation of a soil staple. 
The staple was sealed and purged by He# then a aixture of He# 
Kr# and C02 was introouced as an initial incubation ataosphere. 
After the additior of a selectee quantity of a nutrient 
solution (saturated with the diagnostic gas# necr)# the sarplc 
was intubated. At certain intervals# saaples of the ataosphere 
were reaoved and analyzed by a gas throaatograph with a theraal 
conductivity deteetcr. 

VIKING 1 LANDER# BIENANN 

INVESTIGATION NAME- MOLECULAR ANALYSIS 
NSSDC ID- 75-075C-C4 

SEE THIS EXPERIMENT' UNDER SURFACE CHEMISTRY 


VIKING 2 LANDER# BIEMANN * 

INVESTIGATION NAME- MOLECULAR ANALYSIS 
NSSDC ID- 75-083C-H 

SEE THIS EXPERIMENT UNDER SURFACE CHEMISTRY 


VIKING 2 LANDER# ANDERSON 

INVESTIGATION NAME- SEISMOLOGY 


NSSDC ID- 75 w 03 JC - C3 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 


INVESTIGATION 0 I SC I PL INE (S) 
PLANETOLOGY 
PLANETARY PHYSICS 


PERSONNEL 

TL - D.L. 
TM - H .N . 
TM - G.H. 
TM - R.L. 
TM - G.V. 
TM - F. 


ANDERSON 

T0XSOI 

SUTTON 

KOVACH 

LATHAM 

DUENNEBIER 


CALIF INST OF TECH 
MASS INST CF TECh 
U OF HAWAII 
STANFORD U 

U OF TEXAS# GALVESTON 
U OF HAWAII 


BRIEF DESCRIPTION 

The seismology experiment was designed to deteraine the 
level of seisric activity or Mars ard its Interral structure. 
The seismology instrument contained three mutually 
perpendicular seismometers. Each seismometer consisted of a 
roving coil and a lixed magnet. The operating modes were (1) 
selection of various filters tor frequency content or to adjust 
to best reception of specific types of data# (2) a low sampling 
rate lor general activity# (3) a high data rate for detailed 
examination of events# (4) and a compressed medium rate for 
continuous monitoring of Marsquakes that were dormant until 
activated by an event. The data were compressed for 
transmission to Earth by averaging the amplitude of normal 
ground noise over a 15-s period. when an event occurred# a 
trigger activated a higher data rate mode that sampled the 
amplitude of the overall event envelope# which required only 
one amplitude sample per second to indicate its shape. At the 
same time# the charge in polarity of the dBta signal (caused by 
crossing the zero axis) was sampled once each second. The 
shape of the envelope and its incremental frequency content was 
transmitted to Earth and reconst ructed to approximate the 
original event. The Viking 1 seismometer failed to uncage and 
could not be used in a seismic network with the Viking 2 
instrument. 
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JUPITER 

Plate 4 is a collection of press release photographs from the Pioneer 11 and 
Voyagers 1 and 2 missions* (A) P21631 is a Voyager 1 montage of Jupiter and 
its four Galilean satellites (the four largest of its 16 known moons)* 

(B) 79HC679, a Pioneer 11 photo of Jupiter showing the north polar region 
as it passed over it, showing the polar region's lack of belts but with many 
convection cells* This is a view and aspect never seen from earth. The Great 
Red Spot is at the bottom. (C) P21774, a Voyager 2 photo of the nightside of 
Jupiter showing the sunlit atmospheric halo and the Jovian ring discovered on 
Voyager 1. (D) P21195, a composite of Voyager 1 photos of the four Galilean 

moons illustrating their relative sizes* Io (3632 km diam. ) is about 200 km 
larger than our moon and Europa (3126 km diam.) is about 300 km smaller than 
our moon (3478 km diam), Callisto (4820 km diam.) is the size of the planet 
Mercury and Ganymede (the largest moon in the solar system) at about 5150 km 
is about 350 km larger than Mercury. (E) P21305, Voyager 1 photo of Io 
showing its completely volcanic surface and an erupting volcano on the limb. 
Io's volcanic activity was discovered by Voyager 1. Io is the most 
volcanically active of any solar system body known, and the only one other 
than the earth known to have current volcanic activity. (F) P21266, Voyager 1 
photo of part of the surface of Ganymede showing the mysterious grooved bands 
with their criss-cross nature and lateral slip fault movement. (G) P21758, 
Voyager 2 photo of Europa showing the unique linear features which have no 
relief, and which look as if they were painted on. Europa' s icy surface has 
apparently flowed and filled in the fissures. (H) P21745, Voyager 1 photo of 
Callisto showing its crater- saturated surface and the strange multi-ringed 
structure, Valhalla. 
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INTRODUCTION 


Jupiter, next in line from the sun, has been visited by four U.S. spacecraft. 
These were Pioneers 10 and 11 and Voyagers 1 and 2. There were 41 
investigations for which NSSDC has data or knows the sources thereof, and they 
cover seven categories, which are (1) Imaging, (2) Particles and Fields, (3) 
Ultraviolet, (4) Infrared, (5) Radio Science and Celestial Mechanics, (6) 
Atmosphere, and (7) Polarization. Both the categories Atmosphere and 
Polarization were obtained from photopolarimeters which are presented under 
Imaging. Tables 1 and 2 and Appendix A show the investigations in more 
detail. 
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SPACECRAFT 


PIONEER 10’ 


SPACECRAFT COMMON NAME- PIONEER 10 
ALTERNATE NAMES- PIONEER-F, PL *72 30 
05860 

NSSDC ID- 72-012A 

LAUNCH DATE- 03/03/72 WEIGHT- 231. KG 

LAUNCH SITE- CAPE CANAVERAL, UNHEO STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- JUPITER FLYBY 

PERSONNEL 

PM - C.F. HALL (NLA) NASA-ARC 

PS - P. DYAL NASA-ARC 

BRIEF DESCRIPTION 

This Mission was the first to be sent to the outer solar 
system, and after erccuntering the riant' Jupiter it assured an 
escape trajectory froa th# solar systea. The spacecraft body 
was Mounted behino a 2 .74 -m-d i am et er parabolic dish antenna 
that was 46 cm deep. The spacecraft structure was • 36-ea-deep 
flat equipnent ccepartaent, the tcp and bottoa being regular 
hexagons. Its sices were 71 ca long. One side joined a 
saaller compartment that carried the scientific experiments. 
The high-gain anterna teed was sitLated on three struts, which 
projected forward about 1.2 a. This feed was topped with a 
medium-gain antenna- A low-gain omnidif act iona l antenna 
extended about 0.7E a behind the equipaent coapartaent and was 
aounted below the high-gain antenna. Power for the spacecraft 
was obtained by four SNAP-19 radioisotope t he raonuc tear 
generators (R TG > , which were held about 3 a froa the center of 
the spacecraft by twc three-rod trusses 120 deg apart. A third 
booa extended 6.6 a froa the experiment coapartaent to hold the 
aagnetoaeter away froa the spacecraft. The four RTG's 
generated about 155 watts at launch and decayed to 
apprcx iaately 14( watts by the tia* the spacecraft rtachec 
Jupiter on December 3, 1973, 21 months after launch. There 

were three refererce sensorsr a star sensor for Canopus, and 
two sun sensors. Attitude position could be calculeted from 
the reference directions to the earth and the sun, with the 
known direction to Canopus as a backup. Three pairs of rocket 
thrusters provided spin-rate control (maintained at 4.8 rpa) 
arc changed the velocity of the spacecraft. These thrusters 
could be pulsed or fired steadily by command. Communications 
were maintained via the omnidirectional and aediua-gain, 

antennas, which operated together, connected to one receiver,' 
while the high-gain antenna w»s connected to another receiver; 
These receivers cculd be interchanged by command to provide 
some redundancy. Two radio transmi tters, coupled to two 

t raw# l i ng -wave tube amplifiers, produced 8 watts at 2292 PHz 
each. Uplink was accomplished at 2110 MHz, while data 
transmission downlink was at 2292 MHz. The data were received 
by NASA * a Deep Space Network. The spacecraft was 

teaperature-contrc l led between ainus 23 deg C and plus 38 deg 
C. Fifteen experiments were carried to study the 

interplanetary and planetary magnetic fields! solar wind 
parameters; cosmic rays; transition region of the heliosphere; 
neutral hydrogen abundance; distribution, size, mass, flux, and 
velocity of dust particles; Jovian aurorae; Jovian radio waves; 
atmosphere of Jupiter and some of its satellites, particularly 
Ic; and to photograph Jupiter and its satellites. Instruments 
carried for these experiments were magnetometer, plasma 
analyzer, charged particle detector, ionizing detector, 
nen-imagirg telescopes with overlapping fields of view to 
detect sunlight reflected from passing meteoroids, sealed 
pressurized cells of argon and nitrogen gas for measuring the 
penetration of meteoroids, UV photometer, 1R radiometer, and in 
imaging pho topo l a r i ■ ete r , which produced photograph s arc 
measured polarization. Further scientific information was 
obtained from the tracking and occultation data. The 
spacecraft achieved its closest approach on December 3, 1973, 
when it reached ap p r c * 1 mate l y three Jcviar radii (about 210,000 
km). The spacecraft contains plaques that have drawings 
depicting s man, a woman, and the location of the sun and the 
earth in our galaxy. It is leaving the solar system and 
passing into interstellar space. 

**************************** PIONEER 11 *************** ********* 


SPACECRAFT COMMON NAME- PIONEER 11 
ALTERNATE NAMES- PI ONEE R“G, PL-733C 
6421 

NSSOC ID- 73-019A 

LAUNCH DATE- 04/06/73 HEIGHT - 231. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS 


SPONSORING COUNTRV/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- SATURN FLYBY 

PERSONNEL 

PM - C.F. HALL (NLA ) NASA-ARC 

PS - P. DYAL NASA-ARC 

BRIEF DESCRIPTION 

This was the second mission to investigate Jupiter anc 
the outer solar system. Pioneer 11, like Pioneer 10, used 
Jupiter's gravitational field to alter its trajectory 
radically. It passed close to Saturn and then it followed an 
escape trajectory from the sotar systaa . The spacecraft was 
2.9 a (9.3 ft) long and contained a 2.74-m (9-ft> diameter 
high-gain antenna of aluminum honeycomb sandwich material whose 
feed was topped with a medium-gain antenna. A low-gain, 

omnidirectional antenna was mounted below the high-gain dish. 
It contained two nuclear electric-power generators, which 
generated 144 W at Jupiter, but decreased to 100 W at Saturn. 
There were three reference sensors: a star (Canopus) sensor, 

and two swn sensors. Attitude position could be calculated 
froa the reference direction to the earth and the sun, with the 
known direction to Canopus as backup. Pioneer ll's star sensor 
gain and threshold settings were modified, based on experience 
gained free the settings used on Pioneer 10. Three paits of 
rocket thrusters provided spin-axis control (at 4.8 rpa) and 
change of the spacecraft velocity. The thrusters could be 
either fired steadily or pulsed, by command. Communications 
ware maintained via the oanidi rcctional and aediua-gain 

antennas, which operated together, connected to one receiver, 
while the high-gain antenna was connected to the othor 

receiver. The receivers could be interchanged by command. Two 
radio transmitters, coupled to two traveling wave tube 

amplifiers, produced 8 v power each in $-band. Communication 
uplink (earth to spacecraft) operated at 2110 NHz, and downlink 
(spacecraft to earth) at 2292 NHz. At Jupiter’s distance, 
round-trip communication time took 92 min. Data were received 
at the Deep Space Network (DSN). The spacecraft was 

teeperature-controlled to between -23 and -*38 deg C (-10 to 
*100 deg F). An additional experiment, a low-sensitivity 
f luxgate aagretoaet er, was added to the Pioneer 11 payload. 
Instruments studied the interplanetar y and planetary magnetic 
fields; solar wind properties; cosmic rays; transition region 
of the heliosphere; neutral hydrogen abundance; distribution, 
size, mass, flux, and velocity of dust particles; Jovian 
aurorae; Jovian radio vaves; the atmospheres of planets and 
satellites; and the surfaces of Jupiter, Saturn, and some of 
thair satellites. Instruments carried for these experiments 
uera magnetometer, plasma analyzer (for solar wind), 

charged-particle detector, ionizing detector, non-imaging 
telescopes with overlapping fields of view to detect sunlight 
reflected free passing meteoroids, sealed pressurized calls of 
argon and nitrogen gas for measuring penetration of meteoroids, 
UV photometer, IR radiometer, and an imaging photopo lariaeter, 
which produced photographs and measured the po L ar i za t i on . 
Further scientific information was obtained froa celestial 
mechanics and occultation phenomena. This spacecraft, like 
Pioneer 1ft, contains a plaque that has a drawing depicting aan, 
woman, end the Location of the sun and earth in the galaxy. 
Pioneer 11 was 36/800 km froa Jupiter during its closest 
approach, December 4, 1974, to within 43,000 km of its. cloud 
tops. It passed by Saturn on Aug. 5, 1979 at a distance of 
21,400 km free Saturn's cloud tops. 

*******«**«***************** VOYAGER l************************* 


SPACECRAFT COMMON NAHE- VOYAGER 1 

ALTERNATE NANES- MARINER JUPITER /SATURN A, OUTER PLANETS A 
MARINER 77A , MJS 77A 
10321 

NSSDC ID- 7 7- 68 4 A 

LAUNCH DATE- 09/05/77 HEIGHT- 700. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRV/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SATURN FLYBY 

PERSONNEL 

PM - J .R. CASANI NASA-JPL 

PS - E.C. STONE CALIf INST OF TECH 

BRIEF DESCRIPTION 

The overall objectives of Voyager were to conduct 

exploratory investigations of the planetary systems of Jupiter 
and Saturn and of the inte rplaneta ry medium out to Saturn. 
Primary emphasis was placed on comparative studies of these two 
planetary systems by obtaining (l) measurements of the 

environment, atmosphere, and body characteristics of the 

planets and the satellites of each planet, (2) studies of the 
nature of the rings of Saturn, and (3) exploration of tha 
interplanetary (or interstellar) medium at increasing distances 
from the sun. These objectives were attained by using a 
variety of instruments and methods including Imaging, a 

coherent S- and l-band RF receiver, an infrared interferometer 
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ard radiometer* UW spectrometer* fluxgate x igm toic t e r s # 
Faraday cups* a charged-particle analyzer* plasaa detector* 
plasma-wave radio receiver* cosei c-ray telescopes* 
photopolar iaeter* and a sweep-frequency radio receiver. 
Voyager 1 had its closest encounter with Jupiter on March 5* 
1979* and with Saturn on November 12* 198(1. 

**************************** VOYAGER 2*************«*********** 


SPACECRAFT COMMON NAME - VOYAGER 2 

ALTERNATE NAMES- MARINER JUP1 TER / SATURN B* OUTER PLANETS B 
MARINER 77B * MJS 77B 
10271 

NSSDC 10- 77-076 A 

LAUNCH DATE- 08/20/77 WEIGHT- 700. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- SATURN fLYBY 

PERSONNEL 

PM - J.R. CASANI NASA-JPl 

PS - E . C. STONE CALIF INST Of TECH 

BRIEF DESCRIPTION 

The overalt objectives of Voyager 2 were to conduct 
exploratory investigations of the planetary systess of Jupiter* 
Saturn* Uranus* and Neptune* and of the interplanetary medium. 
Primary emphasis was placed on comparative studies of these 
planetary systems by obtaining (1) measurements of the 

environment* atmosphere* and body characteristics of the 
planets and one or tore of the satellites of each planet* <2) 
studies of the nature of the rings of Saturn and Uranus* and 
<;) exploration cf the interplanetary Cor interstellar) eediu* 
at increasing distances from the sun. These objectives were 
met using a variety of instruments and methods including 
imaging* a coherent S- and X-band RF receiver* an IR 
i nterf eromete r and radiometer* a UV spectrometer* fluxgate 
magnetometers* Faraday cups* a charged-particle analyzer* 
plasma detector* plasma-wave radio receiver* cosaic-ray 
telescopes* photcpo larimeter* and a sweep- f requency radio 
receiver. Jupiter close encounter was achieved on July 9* 
1979* and Saturn on August S* 1981. 
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PIONEER 10* 6EHRELS 

INVESTIGATION NAME- IMA6ING PHOTOPOLARIMETER UPP) 

NSSDC ID- 72-U2A-87 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 


Channeltron detectors (blue bialkili S-l 1 phot oca t bodes and red 
S-20 photocathodes) to register the intensity in each 
polarization component. Polarization data also include the 
interplanetary region. 

PIONEER 11* 6ENRELS — 

INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER UPP) 

NSSDC ID- 73-0 19 A-07 INVEST I6ATI*€ PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISCIPLINE <S ) 
ASTRONOMY 

PLANETARY ATMOSPHERES 
PLANETOLOGY 

PERSONNEL 

PI - T. 6EHRELS U OF ARIZONA 

01 - O.L. COFFEEN NASA-G1SS 

01 - J. H AMEEN-ANTTILA U OF ARIZONA 

01 - C .£ . KENKNI6HT U OF ARIZONA 

01 - R.F. HUMMER SANTA BARBARA RES CTR 

01 - M.G. TOMASKO U OF ARIZONA 

OI - N. SWINDELL U OF ARIZONA 

BRIEF DESCRIPTION 

The Imaging Phot opo l a r imet e r UPP) experiment used during 
Jovian and Saturnian encounter made simultaneous* two-color 
(blue - 39 0 C to 4900 A* red - 5800 to 7000 A) potmrimetric and 
radiometric measurements* and moderate-resolution (about 200 km 
at best) spin-scan images of Jupiter and the Jovian satellites 
and Saturn and some of its satellites. The polarimetric and 
radiometric wcrk was performed using mn 8- by 8-mrad field-stop 
aperture* while the spin-scan imaging us*d a 0.5- by 0.5-mrad 
aperture stop. Relative radiometric calibration was derived 
using an internal tungsten lamp. Long-term absolute 
calibration cf the instrument was accomplished by means of a 
sunlight d if f us or /at t enuat or element located in the spacecraft 
antenna structure. Primary radiometric calibration was 

obtained throughout the mission by periodically commanding the 
telescope to view this diffuse backlighted (sunlight) source. 
The experimental train for the 1PP package consisted of the 
following elements: (1) a near-di f f fact ion-l imi ted 2.54-cm 

Maksutov telescope of focal ratio f/3.4* <2> a focal-plane 
wheel containing i ield-of -view (F0V) apertures* depolar i zer s* 
calibration source* etc.* (5> a Wollaston prisa to split the 
light into two orthogonally polarized beams* (4) a 45-deg 
dichromatic mirror that reflected wavelengths of less than 5500 
A (blue beam) and transmitted all light of longer wavelength 
(red beam)* (5) a filtering-coated relay lens and folding 
eirrors for each spectral beam (the two polar izations were 
separated)* and (6) two Bend i x channeltron (blue - bialkali 
S-Il* red - S-20) photocathodes for each spectral beam to 

register the intensity in each polarization component. 
Polarization data include the interplanetary region. 

VOYAGER 1* SMITH — 

INVESTIGATION NAME- IMAGING 

NSSDC ID- 77-084A-81 INVESTIGATIVE PROGRAM 

CODE El-4 /CO-OP* SCIENCE 


INVESTIGATION DISCIPLINED) 
ASTRONOMY 

PLANETARY ATMOSPHERES 

PERSONNEL 

P! - T. GEHRELS 
OI - D.L. COFFEEN 

oi - J . hameen-anttila 

01 - C.E. KENKNIGHT 
01 - R .F . HUMMER 

01 - M.G. TOMASKO 
01 - W. SWINDELL 

BRIEF DESCRIPTION 

The Imaging Photopolar imet er (IPP) experiment (used also 
on Pioneer ll) used during Jovian encounter made simultaneous* 
two-cdor (blue - 3900 to 4900 A* red - 58Q0 to 7000 A) 

polarimetric and radiometric measurements* and 

moderate -reso lot i on (about 200 km at best) spin-scan images of 
Jupiter and tie Jovian satellites. The polarimetric and 
radiometric work was performed using an 8- x 8- mrad field-step 
aperture* while the spin-scan imaging used a 0.5- by 0.5-mrad 
aperture stop. Relative radiometric calibration was derived 
using an internal tungsten lamp. Long-term absolute calibraticr 
of the instrument was accomplished by means of a sunlight 
diffuser /a t tenuat or element located in the spacecraft antenna 
structure. Primary radiometric calibration was obtained 

throughout the mission by periodically commanding the telesccpe 
to view this diffuse backlighted (sunlight) source. The 

experimental train for the IPP package consisted of the 
fctlcwing elements: (I) a ne ar~ts if f ract ion-l imi ted 2. 54-c* 

Maksutov catadioptric telescope of focal ratio f/3.4* (2) a 
fccal-plane wheel containing f ield-o f -vi ew (FOV) apertures* 
oepc la r i zers* calibration source* etc.* (3) a Wollaston prism 
to split light into two orthogonally polarized beams* (4) a 
45-deg dichromatic mirror that reflected wavelengths shorter 
than 5500 A (blue beam) and transmitted all light of greater 
wavelength (red team)* (5) for each spectral beam (twc 
polarization*) a f i l f er ing-coa ted relay lens and folding 
mirrors, and (6) for each spectral beam* two Bendix 


INVESTIGATION DI SC1PL1NE CS ) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
ATMOSPHERIC PHYSICS 

PERSONNEL 

TL - 0. A. SMITH 
DT - L . A . S0DERBL0M 
TM - G.A. BRIGGS 
TM - A . F * COOK 
TM - 6.E. DANIELSON 
TM - M.E. DAVIES 
TM - G.E. HUNT 
TM - T. OWEN 
TM - C . SAGAN 
TM - V.E. SUOMI 
TM - T.V. JOHNSON 
TM - H. MASURSKY 

BRIEF DESCRIPTION 

The photographic experiment used a two-camera system* 
based on the Mariner 10 system. This system included one 
narrow-angle* t ong-f oc al - l engt h camera and one wide-angle* 
short-focal-length camera. The maximum resolution achievable 
depended on the actual trajectory on this multi-encounter 
mission* but the resolution was as high as 0.5 to 1.0 km on the 
closest approaches to some objects. At Jupiter and Saturn* the 
resolution was better than 20 km and 5 ka* respectively. The 
objectives of the experiment were to photograph global aotions 
and cloud ofstr ibut ions on Jupiter and Saturn* gross dynamical 
properties* zonal rotation* orientation of spin axis* zonal 
shear* vertical shear* flow instabilities* spots* and spectrum 
of scale of atmospheric motions in time and space. Additional 
objectives included the study of the mode of release of 
internal energy flux (search for convection cells and rolls)* 
study of growth* dissipation* morphology* and vertical 
structure of cloud complexes* gross optical properties* global 
and localized scattering function in the visible spectrum* 
polariaetry* nature of chromophores (their structure and 
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NASA-GISS 

U OF ARIZONA 

U OF ARIZONA 

SANTA BARBARA RES CTR 

U OF ARIZONA 
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US GEOLOGICAL SURVEY 
NASA HEADGUARTERS 
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CALIF INST Of TECH 
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U COLLEGE LONDON 
STATE U Of NEW YORK 
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NASA-JPL 

US GEOLOGICAL SURVEY 
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deve lopment ) * and high resolution of the Greet Red Spot. The 
objectives of the satellite encounters included the following: 
(1) gross characteristics (size* shape# rotation# spin axis# 
cartography# improved ephemerides and masses#) (2> geoLcgy 
(rajor physiographic provinces# iapact and volcanic features# 
lineaments# polar caps# erosion processes# and low- and 
high-density satellite corparative studies# detection of 
atmospheres# frosts# and limb stratification of aerosols#) (3) 
surface properties (colorimetry# scattering function, nature of 
brightness variation# and search for new satellites.) Studies 
of Saturn's rings included: (1) resolution of irdividual rirg 

components or cluxps of material# (2) vertical and radial 
distribution of material at very high resolution# (3) 
scattering funetior# (4) coarse polarixetry# (5) occultaticr - 
optical depth# and (6) distinguishing different types of 
material in the rings. Other objectives were to search for new 
comets# asteroids# and targets of opportunity. 

VOYAGER 2# SMITH 

INVESTIGATION NAME- IMAGING 

NS5DC 10- 77-076A-01 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION 0 1 SC I PL I NE (S ) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANE! CLOGY 

PERSONNEL 


TL 

- 

B.A . 

SMITH 

U OF ARIZONA 

DT 

- 

L.A. 

SODERBLOM 

US GEOLOGICAL SURVEY 

TM 

- 

G.A. 

BRIGGS 

NASA HEADQUARTERS 

TM 

- 

A .F . 

COOK 

S AO 

TM 

- 

G.E. 

DANIELSON 

CALIF INST OF TECH 

TM 

- 

H.E. 

DAVIES 

RAND CORP 

TM 

- 

G .6. 

HUNT 

U COLLEGE LONDON 

TM 

- 

T. 

OWEN 

STATE U OF NEW YORK 

TM 

- 

C. 

SAGAN 

CORNELL U 

TM 

- 

v.e . 

SUOMI 

U OF WISCONSIN 

TM 

- 

T .V. 

JOHNSON 

NASA-) PL 

TM 

- 

H . 

MASURSKV 

US GEOLOGICAL SURVEY 


BRIEF DESCRIPTION 

The photographic experiment used a two-camera system# 
based on the Mariner 10 system. This system included one 
narrow-angle# long-focal-length cater# and one wide-angle# 


short-focal-length camera. The maximum resolution achievable 
depended greatly on the actual trajectory on this 


multi-encounter mission# but was as high as 0.5 to 1.0 km on 
the closest approaches to some objects. At Jupiter and Saturn# 
the resolution that was achieved was better than 20 km and 5 
km# respectively. The objectives of the experiment were to 
photograph global motions ano clouo distributions on Jupiter# 
Saturn# Uranus# and Neptune# gross dynamical properties# zonal 
rotation# orientation of spin axis# zonal shear# vertical 
shear# flow instabilities# spots# and spectrum of scale of 
atmospheric motions in time and space. Additioral objectives 
included the study of the mode of release of internal energy 
flux (search for convection cells and rolls)# study of growth# 
dissipation# morphology# and vertical structure of cloud 
complexes# gross optical properties# global and localized 
scattering function in the visible spectrum# polerimetry# 
nature of c hromopho res (their structure and development)# and 
high resolution of the Great Red Spot. The objectives of the 
satellite encounters included (1) grcss characteristics (size# 
shape# rotation# spin axis# cartography# improved ephemerides 
and masses;) (2) geology (major physiographic provinces* impact 
and volcanic features* lineaments* polar caps* erosion 
processes* and low- and high-density satellite comparative 
studies* detection of atmospheres* frosts* and limb 
stratification of aerosols;) and (3) surface properties 
(colorimetry* scattering functicr# nature cf brightress 
variation* and search for new satellites.) Studies of Saturn's 
rings were carried out and will be for Uranus* rings. 
Objectives included (1) resolution of individual ring 
components of clumps of material; (2) vertical and radial 
distribution of material at very high resolution; (3) 
scattering function; (4) coarse po la rime t ry; (5) occupation - 
optical depth; arc (6) distinguishing different types of 
material in the rings. Other objectives were to search for new 
comets* asteroids* anc targets of opportunity. 


PARTICLES AND FIELDS 


— PIONEER 10* WOLFE 

INVESTIGATION NAME- PLASMA 

NSSDC ID- 72-012A-13 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P* SCIENCE 

INVESTIGATION D I S C 1 PL I NE ( S ) 
SPACE PLASMAS 
PARTICLES AND FIELDS 


PERSONNEL 
PI - J.H. 

WOLFE 

NASA-ARC 

01 

- 

L .A. 

FRANK 

U OF IOWA 

01 

- 

R . 

LUST 

MP1-HEADSUARTERS 

01 

- 

D -S . 

intriligator 

U OF SOUTHERN CALIF 

01 

- 

0 .0. 

MCKIBBIN 

NASA-ARC 

01 

- 

V.T. 

ZAVIENTSEFF(NLA) 

HASA-ARC 

01 

* 

F .L. 

SCARF 

TRW SYSTEMS GROUP 

01 

- 

H.R . 

COLLARD 

NASA-ARC 

01 

- 

W.C . 

FELDMAN 

LOS ALAMOS NAT LAB 

01 

- 

Z . A . 

SMITH 

N0AA-SEL 


BRIEF DESCRIPTION 

The instrument (also carried on Pioneer 11) consisted of 
dual VO-deg quad ri spherical electrostatic analyzers* one with 
26 individual particle detectors and the other with 5 current 
collectors. The system was capable of measuring incident 
plasma distribution parameters over the energy range 0.1 to 10 
keV for protons and approximately 1-500 eV tor electrons. The 
high-resolution analyzer# with a constant of 9 keV/Q per kV 
applied to the plates* had a mean plate radius of 9 cm and 
separation of 0-5 cm. This analyzer* which was used to measure 
ions only, had 26 channeltrons mounted on the semicircular 
exit to the analyzer. The aperture pointed through a wide slit 
in the back of the spacecraft high-gain antenna reflector and 
pointed along the spin axis toward the earth (and therefore the 
sun). The edges of the antenna reflector limited the viewing 
cf the instrument to 73 deg with respect to the spin axis- The 
channeltrons covered a range of plus or minus 51 deg. Each 
channeltron near the center covered 3 deg* and approximately 8 
deg near the edges of the analyzer. The angular width 
perpendicular to the long angular width was about 2 deg. In 
one half the spin period* the whole cone of halt angle 51 deg* 
centered on the sun* was swept out. A medium-energy analyzer 
with a mean radius of 12 cm and a 1-cm plate separation 
(constant of 6 keV/O per kV applied) was used to detect both 
ions and electrons. The detectors were five flat-surface 
current collectors. The three center collectors each covered 
15 deg and covered the angular range of plus or minus 22.5 deg 
from the spin axis. The two outside collectors had an angular 
width of 47.5 deg and were located at plus or minus 46.25 deg 
from the center of the analyzer. There were a variety of 
possible operating modes for the experiment; however* the 
principal mode utilized during the encounter phase was one in 
which the analyzer plate potential was stepped through its 
r ange every one -halt revolution of the spacecraft* and alt 
current collectors or channeltrons were read out at the peak 
flux roll angle. The high- and medium-resolution analyzers 
operated independently* so that a cross-check between these 
analyzers was possible. The dynamic range tor the particle 
1 luxes was from 1.0E+2 to 3-0E*9/sq cm s and the proton 
temperature could be ascertained down to 2.CE+3 deg K . Data 
include the interplanetary region. 

PICNEER 11* WOLFE 

INVESTIGATION NAME- PLASMA 

NSSDC ID- 73-019A-13 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P* SCIENCE 

INVESTIGATION D I S C I PL I N E ( S ) 

SPACE PLASMAS 
PARTICLES AND FIELDS 

PERSONNEL 


PI 

- 

J.H. 

WOLFE 

NASA-ARC 

01 

- 

L .A . 

FRANK 

U OF IOWA 

01 

- 

R . 

LUST 

MP1 -HEADQUARTERS 

01 

- 

D.S . 

intriligator 

U OF SOUTHERN CALIF 

01 

- 

V.T. 

ZAVIENTSEFF(NLA) 

NASA-ARC 

01 

- 

Z .A. 

SMITH 

noaa-sel 

01 

- 

F .L. 

SCARF 

TRW SYSTEMS GROUP 

01 

- 

H.R. 

COLLARD 

NAS A-AR C 

OI 

- 

W .C . 

FELDMAN 

LOS ALAMOS NAT LAB 

01 

“ 

0 .t> . 

MCKIBBIN 

NASA-ARC 


BRIEF DESCRIPTION 

The instrument consisted of dual 9fl-deg quad r i spher i c a l 
electrostatic analyzers* one with 26 individual particle 
detectors and the other with 5 current collectors. The system 
was capable of measuring incident plasma distribution 
parameters over the energy range 0.1 to Id keV for protons and 
approximately 1-500 eV tor electrons. The h i gh- reso lut i on 
analyzer with a constant of 9 keV/Q per kv applied to the 
plates# had a mean plate radius of 9 cm and separation of 0.5 
cm. This analyzer was used to measure ions only* and had 26 
channeltrons mounted on the semicircular exit to the analyzer. 
The aperture pointed through a wide slit in the back of the 
spacecraft high-gain antenna reflector and pointed along the 
spin axis toward the earth (and therefore the sun). The edges 
of the antenna reflector limited the viewing of the instrument 
to 73 deg with respect to the spin axis- The channeltrons 
covered a range of plus or minus 51 deg. Each channeltron near 
the center ccvered 3 deg and approximately 8 deg near the edges 
of the analyzer. The angular width perpendicular to the long 
angular width was about 2 deg. In half the pin period the 
whole cone of half-angle 51 deg centered on the sun was swept 
out. A medium-energy analyzer with a mean radius of 12 cm and 
a 1 cm plate separation (constant of 6 keV/U per kv applied) 
was used to detect both ions and electrons. The detectors were 
five flat-surface current collectors. The three center 
collectors each covered 15 deg and covered the angular range of 
plus or minus 22.5 deg from the spin axis. The two outside 
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collectors had in argilar width of 47.5 deg and were located at 
plus or Minus 46.25 deg fro* the center of the analyzer. There 
was a variety of possible operating nodes for the experiment; 
however? the principal node utilized during the encounter phase 
was one in which the analyzer plate potential was stepped 
through its range every one-half revolution of the spacecraft? 
and alt current collectors or ehanneltrons were read out at the 
peak flux roll angle. The high and rediu* resolution analyzers 
operated independently? so a cross check between these 
analyzers was possible. The dynaeic range tor the particle 
fluxes was froa l.CE+2 to 3.QE«9/sq ca s and the proton 
teaperature down tc 2.0E+3 deg K cculd be ascertained. Data 
include the interplanetary region. 

VOYAGER 1? KRIH1GIS 


INVESTIGATION NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER AND 
TELESCOPE 


NSSDC ID- 77-084A-C7 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 

INVESTIGATION D I S C I P L I NE ( S ) 
COSMIC RAYS 

MAGNET0SPHER1C PHYSICS 
PARTICLES AND FIELDS 


PERSONNEL 
PI - S.M. 

KRIMIGIS 

Cl 

- 

C.Y. 

FAN 

Cl 

- 

G. 

GLOECKLER 

Cl 

- 

L .J . 

LANZEROTTI 

Cl 

- 

T.P. 

ARMSTRONG 

Cl 

- 

W.I. 

AXFORD 

Cl 

- 

C.O. 

B0STRCM 

Cl 

- 

E .P. 

KEATH 


APPLIED PHYSICS LAB 
U OF ARIZONA 
U OF MARYLAND 
BELL TELEPHONE LAB 
U OF KANSAS 
MPI-AEROMOHY 
APPLIED FHTS ICS LAB 
APPLIED PHYSICS LA8 


BRIEF DESCRIPTION 

The objective of this experiaent was to study the 
vagnet ospher es of Jupiter and Saturn? using a low-energy 
aagnet ospher i c particle analyzer. This detector xadt 
acasureaents in (1) the distant aagnet osphere and bow shock of 
Jupiter? (2) the aagnetosphe re of Saturn? and (3) the 
trapped-radiat ion belts in the vicinity of Jupiter. 
Additionally? this detector was able to study low-energy 
particles in the interplanetary aediua. The energy range of 
this detector was 1C keV to 1.1 MeV tor electrons and 10 kev to 
1*0 MeV for ions. During the interplanetary cruise period? 
protons? alpha particles? and heavier nuclei (z froa 3 to 26) 
were separately identified and their energy Measured in the 
range froa 0-B5 tc 30 MeV? using a low-energy particle 
telescope. 


VOYAGER 2? KRIMIGIS 


INVESTIGATION NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER AND 
TELESCOPE 

INVESTIGATIVE PROGRAM 

CODE E L -4 /CO -OP , SCIENCE 

INVESTIGATION D I S C I PL I NE ( S > 
COSMIC RATS 

MAGNE1CSPHER1C PHYSICS 
PARTICLES AND FIELDS 


APPLIED FHYS1CS LAB 
APPLIED PHYSICS LAB 
U OF KANSAS 
MPI-AERONOMT 
U OF MARYLAND 
BELL TELEPHONE LAB 
U OF ARIZONA 
APPLIED FHYSICS LAB 


The objective of this experiaent was to study the 
eagnetospheres of Jcpiter? Saturn? Urarus? and Neptune? usirg a 
low-energy aagnet ospheric particle analyzer. This detector 
aade aeasureaents in (1) the distant aagnetosphere and bow 
shock of Jupiter? (2) the Magnetosphere of Saturn and possible 
regret osphere of Uranus and Nepture? arc (3) the trapped 
radiation belts in the vicinity of these planets. 

Additionally? this detector was able to study low-energy 
particles in the interplanetary aediua. The energy range of 
this detector was It keV to 1.1 MeV for electrons and 10 keV to 
150 MeV for ions. During the interplanetary cruise period? 
protons? alpha particles? and heavier nuclei <z froa 3 to 26) 
were separately icentified and their energies measured in the 
range froa 0.05 to 30 MeV? using a low-energy particle 
telescope . 

VOYAGER 1? SCARF- — —- — 

INVESTIGATION NAME- PLASMA WAVE C. 01-56 KHZ) 


77-076A-C7 


PERSONNEL 

PI - S.M. 


- C.O. 

- T.P. 


Cl - G. 

Cl - L.J. 
Cl - C .Y. 
Cl - E.P. 


KRIMIGIS 

60STR0M 

ARMSTRONG 

AX F OR 0 

GLOECKLER 

LANZEROTTI 

FAN 

KEATH 


BRIEF DESCRIPTION 


INVESTIGATIVE PROGRAM 
CODE EL-4? SCIENCE 

INVESTIGATION DISCI PLINE ($ ) 
PARTICLES AND FIELDS 
MAGNET0SPHER1C PHYSICS 
PLANETARY IONOSPHERES 


TRW SYSTEMS 6ROUP 
U OF IOWA 


This investigation provided conti nuous? 

sheath-independent Measurements of the electron-density 
profiles at Jupiter and Saturn. It also gave basic information 
on local wave-part i c le interaction required to carry out 
comparative studies of the physics of the Jupiter and Saturn 
Magnetospheres. The instrumentation consisted of a 16-channel? 
st ep- f requcnc y receiver and a low-frequency waveform receiver? 
with associated electronics. The frequency range for this 
instrument was from 10 Hz to 56 kHz. This instrument shared 
the l0-« antennas developed for the investigation of planetary 
radio astronomy. 

VOYAGER 2? SCARF 

INVESTIGATION NAME- PLASMA WAVE <.01-56 KHZ) 


NSSDC ID- 7 7*06 4A- 1 3 


PERSONNEL 

PI - F.L. SCARF 
Cl - D .A . 6URNETT 

BRIEF DESCRIPTION 


NSSDC ID- 77-076A-13 


PERSONNEL 

PI - F.L. SCARF 
Cl - D . A . GURNETT 

BRIEF DESCRIPTION 

This investigation provided continuous? 

s heat h- independent Measurements of the electron density 

profiles at Jupiter and Saturn and will for Uranus and Neptune. 
It also gave basic information on local wave-particle 
interactions required to carry out comparative studies of the 
physics of the Magnetospheres of these planets. The 
instrumentation consisted of a 16-channel step frequency 
receiver and a low-frequency waveform receiver with associated 
electronics. The frequency range for this instrument was froa 
10 Hz to 56 kHz. This instrument shared the 10-* antennas 
developed for the planetary radio astronomy investigation. 

VOYAGER 1? BRIDGE — 


INVESTIGATIVE PROGRAM 
CODE EL-4? SCIENCE 

INVESTIGATION D 1 SC I PLIN E <S ) 
PLANETARY IONOSPHERES 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 


TRW SYSTEMS GROUP 
U OF IOWA 


INVESTIGATION NAME- PLASMA SPECTROMETERS 


NSSDC ID- 77-064A-06 INVESTIGATIVE PR06RAM 

CODE EL-4? SCIENCE 

INVESTIGATION D ISC IPLINE <S ) 
PARTICLES AND FIELDS 
SPACE PLASMAS 


PERSONNEL 




PI 

- 

H .S . 

BRIDGE 

MASS INST OF 

TECH 

Cl 

• 

J.fc. 

BELCHER 

MASS INST OF 

TECH 

Cl 

- 

c .r . 

G0ERT2 

MPI -AERONOMT 


Cl 


A .J . 

LAZARUS 

MASS INST OF 

TECH 

Cl 


S . 

OLBERT 

MASS INST OF 

TECH 

Cl 


V.M. 

VASYLIUNAS 

MPI-AERONOMY 


Cl 


L.F . 

BURLAGA 

NASA-GSFC 


Cl 


R . E . 

HARTLE 

NASA -GS F C 


Cl 


K.W . 

0GILV1E 

hasa-gsfc 


Cl 


6 .L. 

SI SC CE 

U OF CALIF? 

LA 

Cl 


A . J . 

HUNDHAUSEN 

NATL CTR FOR 

ATMO! 

Cl 


J .0 . 

SULLIVAN 

MASS INST OF 

TECH 

Cl 


J.D. 

5CUDDER 

NASA-GS FC 



BRIEF DESCRIPTION 

The plasxia investigation lace use of two Faraday-cup 
detectors? ore pointed along the earth-spacecraft line and one 
at right angles to this line. The ea r t h -po i n t i ng detector 
deterained the macroscopic properties of the plasma ions? 
obtaining accurate values of their velocity? density? and 
pressure. Three sequential energy scans were employed with 
(delta E)/E equal to 20? 7.2? and 1.8 X? allowing a coverage 
froa subsonic to highly supersonic flow. The side-looking 
Faraday cup aeasured electrons in the energy range froa 5 eV to 
1 keV. 


VOYAGER 2? BRIDGE 

INVESTIGATION NAME- PLASMA SPECTROMETERS 
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I 


OF 


r LrV.; H 


QUALITY 



VOYAGER 1# NESS 


PERSONNEL 
PI - H.S. 
Cl - A.J. 

Cl - s. 

Cl - J.W. 


V.H. V AS YL I UNA S 


tl - C.K. GOERT 2 


Cl - G.L. 
Cl - A . J . 
Cl - R.E. 
Cl - K.W. 


SISCOE 

HUNDHAUSEN 

HARTLE 

OGILV1E 


J .D. SULLIVAN 


NASS INST OF TECH 

NASS INST OF TECH 

HASS INST OF TECH 

NASS INST OF TECH 

HPI-AERONONY 

NASA-GSFC 

HPI-AERONONY 

U OF CALIF# LA 

NATL CTR FOR ATNOS RES 

NASA-GSFC 

NASA-GSFC 

NASS INST OF TECH 

NASA-GSFC 


BRIEF DESCRIPTION 

The pltsfi investigation nee use of two Faradsy-cup 
detectors# one pointed along the earth-spacecraft line and one 
at right angles to this line. The earth-pointing detector 
determined the Macroscopic properties of the plasma ions# 
obtaining accurate values of their velocity# density# end 
pressure. Three sequential energy scans were employed with 
(delta E)/E equal to 29# 7.2# and 1.8 X# allowing a coverage 
from subsonic to highly supersoric flow. The side-leaking 
Faraday cup aeasurcc electrons in the energy range from 5 eV to 
1 keV. 


PIONEER 10# SNITM- 


INVESTIGA TION NAHE- NAGNET1C FIELDS 


NSSDC ID- 72-Q12A-01 


PERSONNEL 

PI - E .J . SNITH 

01 - O.S. COLBURN 

01 - P. DYAL 

01 - C.P. SONETT 

01 - P.J. COLENAN# JR. 

01 - L. DAVIS# JR. 

01 - D .E . JONES 


INVESTIGATIVE PROGRAN 
CODE EL-A# SCIENCE 

INVESTIGATION DI S C I PL INE (S> 
PARTICLES AND FIELDS 
PLANETARY NAGNETIC FIELD 
NAGNETOSPHERIC PHYSICS 


NASA-JPL 
NASA-ARC 
NASA-ARC 
U OF ARIZONA 
U OF CALIF# LA 
CALIF INST OF TECH 
BRIGHAN YOUNG U 


BRIEF DESCRIPTION 

The magnetometer on Pioneer 1C (also carried on Pioneer 
11) is a triaxial helium magnetometer with seven dynamic 
ranges# from plus or minus 2.5 nT to plus or minus 10 gauss. 
The linearity was 0.1X# and the noise threshold was 0.C1Z rms 
for C'l Ha. The accuracy was 0.51 of full scale range. The 
experiment worked as planned until November 1975# when the 
spacecraft was at about 8 au. No further useful data were 
ottained. The experimenter has used RTN coordinates in his 

data analysis. In this system# R (or X) is radially outward 
from the sun# T (or V) is parallel to the sun's equatorial 
plane ana has its direction given by the cross product of the 
sun's spin vector into the radial direction (i.e.* into R) arc 
N (or 2) completes the right-handed orthogonal system (positive 
northward). A detailed instrument description may be found in 
Smith et at.# IEEE Trans. On Nagretics# Hag-11# p. 962# July 
1975. Some data also include the i nterp lanet ar y region. 

PIONEER 11# SNITH 

INVESTIGATION NANE- NAGNETIC FIELDS 


NSSDC ID- 73-Q19A-01 


PERSONNEL 

PI - E.J. SNITH 

01 - 0 .S . COLBURN 

01 - P. DYAL 

01 - C.P. SONETT 

01 - P.J. COLEMN# JR. 

01 - L. DAVIS# JR. 


INVESTIGATIVE PROGRAN 
CODE El-A# SCIENCE 

INVESTIGATION D ISC IPL I NE (S ) 
NAGNETOSPHERIC PHYSICS 
PLANETARY NAGNETIC FIELD 
PARTICLES AND FIELDS 


NASA-JPL 
NA SA-ARC 
NASA-ARC 
U OF ARIZONA 
U OF CALIF# LA 
CALIF INST OF TECH 
BRIGHAN YOUNG U 


BRIEF DESCRIPTION 

The magnetometer on Pioneer 11 was a triaxial helium 
magnetometer with seven dynamic ranges# from plus or minus 2.5 
nT to plus or minus 1.0E-3 I. The lirearity was 0.1X and the 
noise threshold was 0.01 nT rms for 0-1 Hi. The accuracy was 
0.5X of full scale range. The experimenter used RTN 
coordinates in the data analysis. In this system# R (or X) is 
radially outward from the sun# T (or Y) was parallel to the 
sun's equatorial plane and had its direction given by the cross 
product of the sun's spin vector into the radial direction 
(i.e.# into R) arc N (or Z) ccmpleted the right-hanoec 
orthogonal system (positive northward). A detailed instrument 
description may be found in Smith et al.# IEEE Trans. On 
Nagnetics# v. N-ll# p. 962# July 1975. Data include the 
inte rplanetary region. 


INVESTIGATION NAHE- TRIAXIAL FLUXGATE N A6NCT0NE TE RS 


NSSDC ID- 77-08 4A- 05 


INVESTIGATIVE PROGRAN 
CODE EL-A# SCIENCE 

INVESTIGATION D IS C IPL INE (S > 
PLANETARY^ NAGNETIC FIELD 
PARTICLES AND FIELDS 
INTERPLANETARY NAGNETIC FIELDS 


BRIEF DESCRIPTION 

This experiment was designed to investigate the magnetic 
fields of Jupiter and Saturn# the solar-wind interaction with 
the magnetospheres of these planets# and the interplanetary 
magnetic field out to the solar wind boundary with the 
interstellar magnetic field and beyond# if crossed. The 
investigation was carried out using two high-lield and two 
low-field triaxial fluxgate magnetometers. Data accuracy of 
the interp l anetary fields was plus or minus 0.1 nT# and the 
range of measurements was from 0.01 nT to 2.E-3 T. 

VOYAGER 2# NESS 

INVESTIGATION NANE- TRIAXIAL FLUXGATE HAGNET0ME TERS 


NSSDC ID- 77-076A-05 


PERSONNEL 

PI - N.F. NESS 
Cl - R.P. LEPPING 
Cl - f .N. NEUBAUER 
Cl - K.W. BEHANN0N 
Cl - L .F . BURLAGA 
Cl - N.H. ACUNA 


INVESTIGATIVE PROGRAN 

CODE EL-A/C0-0P# SCIENCE 

INVESTIGATION D ISC I PLIN E (6 ) 
PLANETARY NAGNETIC FIELD 
PARTICLES AND FIELDS 
INTERPLANETARY NAGNETIC FIELDS 


NASA-GSFC 

NASA-6SFC 

BRAUNSCHWEIG TECH U 
NASA-GSFC 
NASA-GSFC 
NASA-GSFC 


BRIEF DESCRIPTION 

This experiment was designed to Investigate <I> the 
magnetic fields of Jupiter# Saturn# Uranus# and Neptune) and 
(2> the solar-wind interaction of the magnetospheres of these 
planets with the i nt ar p l anet ary magnetic field out to the 
solar-wind boundary with the interstellar magnetic field# and 
beyond# if crossed. The investigation was carried out using 
two high-field and two low-field triaxial fluxgate 
magnetometers. Data accuracy of the interplanetary fields was 
plus or minus 0.1 nT# and the range of measurements is from 
0.01 nT to 2.E-3 T. 

PIONEER 11# ACUNA 

INVESTIGATION NANE- JOVIAN NAGNETIC FIELD 


NSSDC ID- 73- 0 19 A- 1 A 


PERSONNEL 

PI - N.H. ACUNA 
01 - N.F. NESS 


INVESTIGATIVE PROGRAN 
CODE EL-A# SCIENCE 

INVESTIGATION D IS C IPL INE (S ) 
NAGNETOSPHERIC PHYSICS 
PLANETARY NAGNETIC FIELD 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

This instrument# designed to measure the Jovian and 
Saturnian magnetic field# consisted of a single-range triaxial 
fluxgate aagnetometer sensor and associated electronics capable 
of measuring fields from 1 .6-6 to l.E-3 T (0.01 to 10 gauss) 
along each orthogonal axis. Use of a 10-bit A-to-D converter 
yielded e quantization step size of minus to plus 600 nT for 
fields lets than 2.E-A T. Instantaneous vector measurements 
were made once every three revolutions of the spacecraft (36 s) 
and transmitted to the ground with no further onboard 

processing. Nore instrumental details are given in Sp. Sci. 
Instrum.# v. 1# p. 177# 1975. Principal Jovian scientific 

results can be found in J. Geophys. Res.# v. 81# p. 2917# 1976. 

p IQNEER 10* SIHPSON 

INVESTIGATION NANE- CHARGED PARTICLE COMPOSITION 


NSSDC ID- 72-012A-02 


INVESTIGATIVE PROGRAN 
CODE EL-A# SCIENCE 

INVESTIGATION D ISC I PLINE (S ) 
PARTICLES AND FIELDS 
COSNIC RAYS 


QUAUT 


PERSONNEL 

PI - J.A. SIMPSON U OF CHICAGO 

01 ~ J.J. 0 'GALLAGHER U OF MAR Ft AND 

01 - A. TUHOUhO U OF CHICAGO 

BRIEF DESCRIPTION 

This experiment (carried also on Pioneer ID Measured 
charged-part i cle cczposition and Sfectr'a using four detector 
systems: (1) the eain telescope# consisting of seven elements 

and providing energy spectra (approximately 3 to 68 MeV for 
protons and 1(1 to 150 HeV/N for oxygen)# element resolution 
(through oxygen)# and isotope resolution (for H and He); (2) 
the low-energy subsystem telescope# consisting of two elements 
and using a very small thin first element to extend the 
high-sensitivity prctcn measurevents telov 1 Me V (0.3 to 9 Pet) 
in the presence of a high gamma-ray background aboard the 
spacecrafts (3) the electron-current detector (or E CG ) # 
consisting of a beryllium -shield silicon detector operated in 
current mode to measure high fluxes cf electrons with energies 
above 3 Net; and (4) the fission cell detector# recording 
fission fragments from the nucl eon- induces fission of thoriu* 
232 sandwiched between two large-area silicon detectors to 
measure fluxes of protons (above 30 MeV) in the presence cf 
high fluxes of electrons. The experiment sample time was 
synchronized with the spacecraft spin# permitting sectoring of 
the readout of the main and Icv-erergy telescopes into eight 
octants about the spin axis. Data also include the 

interplanetary region. 

PIONEER 11# SIMPSON-- 

INVESTIGATION NAME- CHARGED PARTICLE COMPOSITION 


PIONEER II# VAN ALLEN 

INVESTIGATION NAME- JOVIAN CHARGED PARTICLES 

NSSDC ID- 73-0I9A-H INVESTIGATIVE PROGRAP 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C IPL IN E (S ) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHTSICS 

PERSONNEL 

PI - J.A. VAN ALLEN U OF IOWA 

BRIEF DESCRIPTION 

This experiment used seven miniature Geiger tubes in 
three arrays to measure proton and electron fluxes near Jupiter 
and Saturn. Detector groupings were as follows: (1) a 

three-element IA# B# and C) differentially shielded telescope. 
Tube C was shielded omnidirectionally and was used for 
background subtraction to provide rates such as A-C (5 to 21 
MeV electrons and 30 to 77.5 MeV protons) and E>-C (0.55 to 21 
MeV electrons and 6.6 to 77.5 PeV protons)# (2) a t h ree -e lament 
triangular array# each element responding to electrons above 31 
PeV and protons above 77.5 Pev; and (3) a thin-window tube (G) 
with a gold-plated elbow as the entrance aperture to admit 
scattered electrons above 0.06 MeV while discriminating 

strongly against protons. For a description of the similar 
experiment on Pioneer 10# see Van Allen et al.# J. Geophys. 
Res.# v. 79# p. 3395# 1974. Early results are given in 

Science# v. 188# p. 459# 1975. Data include the interplanetary 
region . 


NSSDC ID- 73-019A-C2 INVESTIGATIVE PROGRAP 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C 1 PL I NE (S > 
PARTICLES AND FIELDS 
COSMIC RATS 


PICNEER 10# f II LIUS 

INVESTIGATION NAME- JOVIAN TRAPPED RADIATION 

NSSDC ID- 72-012A-05 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 


PERSONNEL 

PI - J.A. SIMPSON U Of CHICAGO 

01 "J.J. O’GALLAGHER U OF MARYLAND 

01 - A. TUZZ0L1N0 U OF CHICAGO 

BRIEF DESCRIPTION 

This experiment used two telescopes to measure the 
composition and energy spectra of solar (and galactic) 

particles above about 0.5 MeV/nucleon. The main telescope 
consisted of five collinear elements (three solid state# one 
Csl# and one sapphire Cerenkov) surrounded by a plastic 
anticoincidence shield. The telescope had a 60-deg# full-angle 
acceptance cone with its axis approximately normal to the 
spacecraft spin axis# permitting 8-sectored information cn 
particle arrival direction. Four elements of the main 
telescope were pulse-height analysed# and low- and high-gain 
toots could be selected by command to permit resolution of the 
elements H through Ni or of the electrons of H and He ard the 
isotopes of H and He and light nuclei. A selection-priority 
scheme was included to permit sampling of less abundant 
particle species urder normal and sclar-flare ccrditions. The 
low-energy telescope was essentially a two-element# shielded# 
solid-state detector with a 70-deg# full-angle acceptance cone. 
The first element was pulse-height analyzed# and data were 
recorded by sectcrs. Data include the interplanetary region. 

PIONEER 10# VAN ALLEN 

INVESTIGATION NAME- JOVIAN CHARGED PARTICLES 

NSSDC ID- 72-0 12A-11 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C I PL INE (S ) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 

PERSONNEL 

PI - J.A. VAN ALLEN U OF IOwA 

BRIEF DESCRIPTION 

This experiment (also carried on Pioneer 11) used seven 
ainieture Geiger tubes in three arrays to measure proton and 
electron fluxes in interplanetary space and in the vicinity of 
Jupiter. Detector groupings were as follows: (1) a 

three-element (A# B# and C) differentially shielded telescope# 
with tube C shielded omn id free t i one l ly are used for background 
subtraction to provide directional rates such as A-C <5-21 MeV 
electrons and 30-77.5 MeV protons) and B-c <0.55-21 MeV 
electrons and 6.6-77.5 MeV protons)# (2) a three-element ID# E# 
and F) triangular array# each eleeert responding to electrcrs 
above 31 MeV and protons above 77.5 MeV# and (3) a thin-window 
tube <6 ) with a gold-plated elbow as the aperture which 
admitted scattered electrors above 0.06 MeV while 
discriminating strongly against protons. Single element and 
coincidence rates were telemetered from the first two 

telescopes. The telemetry bit rate prevailing during the 
Jupiter encounter permitted directional sampling in intervals 
of about 14 deg of roll about the spin axis. For further 
details# see Baker and Van Allen# J. Geophys. Res.# v. 81# p. 
617# 1976. 


INVESTIGATION D I S C I P L IN E (S ) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 


PERSONNEL 

PI - R .V. FILLIUS 
01 - C.E. MCILwAIN 

BRIEF DESCRIPTION 

This experiment consisted of an array of five particle 
detectors with electron thresholds in the range .01 to 35 MeV 
and proton thresholds in the range 0-15 to 60 MeV. A Cerenkov 
counter (C ) had four output channels (Cl# C2# C3# and CDC) 
sensitive to electrons having energies above 6# 9# 13# and 1 
MeV# respectively. An elec tron-sca tter counter <E ) had three 
output channels (El# E2# and E3) sensitive to electrons above 
.16# .26# and .46 MeV. A minimum ionization counter (M ) had 

three output channels# Ml sensitive to electrons having 
energies greater than 35 MeV# M2 that measured background# and 
M3 that was sensitive to protons having energies greater than 
8 D MeV. The last two sensors were scintillator detectors (SP 
and SE ) # both of which had energy thresholds of 10 keV for 
electrons and 150 keV for protons. The sensitivity of the SE 
detector to protons was about a factor of 10 lower chan its 
sensitivity to electrons. Thus# the SEDC channel effectively 
measured the electron flux# which could then be subtracted fro* 
the S PD C channel response to obtain the proton flux. Several 
other channels# listed above# required corrections to obtain 
the fluxes cf the species indicated. Three of the channels 
(CDC# SPDC# and SEDC) were read out t h rough a common 
electrometer. Due to a malfunction that occurred between launch 
and Jovian encounter# these three channels produced no usable 
encounter data. The detector channels could be programmed for 
readout in any one of four patterns at each of the eight 
spacecraft bit rate modes. During encounter when the 
spacecraft was Operating in the highest bit rate mode# the 
minimum time to sample one channel was 1.5 s and the time to 
obtain a complete scan through all channels was 108 s. Since 
the directional detectors pointed perpendicular to the spin 
axis and the spin rate was 5 rpm# pitch-angle measurements were 
obtained. while the experiment was primarily designated tor 
encounter studies# some data were obtained at low rates in 
interplanetary space. A description of the instrumentation and 
initial results was published in J. Geophys. Res.# v. 79# p. 
3589# 1974. 

PICNEER 11# FILLIUS 

INVESTIGATION NAME- JOVIAN TRAPPED RADIATION 

NSSDC 10- 73-019A-05 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION 0 1 S C I PL I NE (S > 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 
PLANETOLOGY 


U OF CALIF# SAN DIEGO 
U OF CALIF# SAN DIEGO 
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ORIGINAL PAGE IS 
OF POOR QUALITY 



PERSONNEL 

PI - R.U. F ILL ILS U OF CALIF? SAN DIEGO 

01 - C.E. MC1LWAIN U OF CALIF? SAN DIEGO 

BRIEF DESCRIPTION 

This experiment consisted cf an array of five particle 
detectors with electron thresholds in the range .01 to 35 MeV 
and proton thresholds in the range 0.15 to 80 MeV. A Cerenkov 
counter (C> had f c l r output charrels (Cl? C2? C3? and COO 
sensitive to electrons having energies above 5? 8? 12? and 1 
MeV? respectively. An electron scatter counter (E> had three 
output channels (El? E2? and E3) sensitive to electrons above 
.16? .26? and .46 MeV. A ainiaue ionization counter (M) hac 

three output channels: Ml? sensitive to electrons having 

energies greater than 35 MeVI M2? Measuring background; and M3? 
sensitive to prOtcrs having energies greater than 80 MeV- The 
last two sensors were scintillator detectors (SP and SE)? both 
of which had energy thresholds of 10 keV for electrons and 150 
keV for protons. The sensitivity of the SE detector to protons 
was about a factcr of 10 lower than its sensitivity to 
electrons. Thus? the SEDC channel effectively Measured the 
electron flux? which could then be subtracted from the SPDC 
channel response to obtain the proton flux. Several other 
channels listed abcve required corrections to obtain the fluxes 
of the species indicated. The detector channels could be 
programmed for readout in any one of four patterns at each of 
the eight spacecraft bit-rate modes. During encounter when the 
spacecraft was Operating ir the highest bit-rate mode? the 
minimum time to sample one channel was 1.5 s and the time to 
obtain a complete scan through all channels was 108 s. Since 
the directional detectors pointed perpendicularly to the spin 
axis and the spin rate was 5 rpm? pitch-angle measurements were 
obtained. Although this experiment was primarily designed for 
encounter studies? some data were obtained at low rates in 
interplanetary space. A description cf the inst r umentat ion and 
initial Pioneer 10 results was published in J. Geophys. Res.? 
v. 79?p. 3589? 1974. 

PIONEER 10? MCDONALD 

INVESTIGATION NAME- COSMIC-RAY SPECTRA 


NSSDC ID- 72-C12A-12 INVESTIGATIVE PROGRAM 

CODE EL “4 /CO-OP? SCIENCE 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
COSMIC RAYS 

PERSONNEL 


PI 

- F .B . 

MCDONALD 

NASA-GSFC 

01 

- K .G . 

MCCRACKEN 

CSIRO 

01 

- W.R. 

WEBBER 

U OF NEW HAMPSHIRE 

01 

- E.C. 

ROELOF 

APPLIED PHYSICS LAB 

01 

- J -H. 

TRAINOR 

NASA-GSFC 

01 

- B.J. 

TEEGARDEN 

NASA-GSFC 


BRIEF DESCRIPTION 

This experiment consisted of three multi-element? 
solid-state telescopes? all looking normal to the spacecraft 
spin axis. It was also carried on Pioneer 11. The high-energy 
telescope (HET) ccrsisted cf five collinear sensors? arc 
measured stopping particles (2 = 1 to 8) in the energy range 20 
to 50 MeV/nucleon and penetrating particles in the range 50 to 
fifC NeV/nucleon. Charge resolution for penetrating particles 
was possible up to 200 MeV/nucleon. The first low-energy 
telescope (LET -I > had four elements and measured stopping (2 = 
1 to 8) particles in the energy range 3 to 32 MeV/nucleon. The 
second low-energy telescope (LET-11) had three elements ard 
measured stopping electrons between 50 and 1000 keV and 
stopping protons between 50 keV and 20 MeV. For each 
telescope? count rates were obtained lor each of several sensor 
coincidence-ant iccirc idence modes. Seme of the rates from each 
telescope were sectored into eight octants in the spacecraft 
spin plane. In addition? three-sensor pulse-height analysis? 
with priority schemes favoring the analysis of heavier 
particles? was associated with each telescope. 


— PIONEER 11? MCDONALD 

INVESTIGATION NAME- COSMIC-RAY SPECTRA 


NSSDC ID- 73 
PERSONNEL 

-0X9A-12 

INVESTIGATIVE PROGRAM 

CODE EL-4 /CO -OP ? SCIENCE 

INVESTIGATION DISCIPLINE IS ) 
PARTICLES AND FIELDS 
COSMIC RAYS 

PI 

- F.B. 

MCDONALD 

NASA-GSFC 

01 

- K.G. 

MCCRACKEN 

CSIRO 

01 

- W.R. 

WEBBER 

U OF NEW HAMPSHIRE 

01 

- E.C. 

ROELOF 

APPLIED PHYSICS LAB 

Cl 

- B.J. 

TEEGARDEN 

NASA-GSFC 

01 

- J .H . 

TRAINOR 

NASA-GSFC 


BRIEF DESCRIPTION 

This experiment consisted of three 3-element telescopes? 
all looking normal to the spacecraft spin axis. A 

bidirectional telescope measured 20- to 800-MeV/nuc l eon 

particles with 5 to 10X energy resolution. Another telescope 
measured 3- to 22-MeV/nuf leon particles with 5X resolution. 
These two telescopes measured particles with 2 values between 1 
and 8. The third telescope measured 50-keV to 1-MeV electrons 
and 50-keV to 20-MeV protons with 2CX resolution. Data include 
the interplanetary region. 

VOYAGER 1? VOGT 

INVESTIGATION NAME- HIGH- AND MODERATELY LOU-ENERGY 
COSMIC-RAY TELESCOPE 


NSSDC ID- 77-084A-08 INVESTIGATIVE PROGRAM 

CODE EL-4? SCIENCE 


INVESTIGATION D IS C I PL INE (S > 
COSMIC RAYS 

MAGNE70SPHERIC PHYSICS 


PERSONNEL 

PI - R.E. VOGT 
Cl - J .R . JOKIPII 
Cl - e .c . STONE 
Cl - F.B. MCDONALD 
Cl - J.H. TRAINOR 
Cl - H.R. WEBBER 
Cl - A . V . SCHARDT 


CALIF INST OF TECH 
U OF AR I IONA 
CALIF INST OF TECH 
NASA-GSFC 
NASA-6SFC 

U OF NEW HAMPSHIRE 
NASA-GSFC 


BRIEF DESCRIPTION 

This investigation studied the origin and acceleration 
process? life history? and dynamic contribution of interstellar 
cosmic rays? the nucleosynthesis of eleaents in cosmic-ray 
sources? the behavior of cosmic rays in the interplanetary 
medium? and the trapped planetary ene rget i c -par t i c Le 
environment. The instrumentation included • High-Energy 
Telescope System (HETS) and a Low-Energy Telescope System 
(LETS). The HETS covered an energy range between 6 and 500 
MeV/nucleon for nuclei ranging in atomic numbers from 1 through 
30. In addition? electrons in the energy range between 3 and 
100 MeV/nucleon were measured by this telescope and an electron 
telescope (TET). The LETS measured the energy and determined 
the identity of nuclei for energies between 30. The 
instruments also measured the anisotropies of electrons and 
nuclei. In addition? electrons in the energy range between 3 
and 100 MeV/nucleon were measured by an electron telescope. 


VOYAGER 2? VOGT 


INVESTIGATION NAME- HIGH- AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 


NSSDC ID- 77-0T6A-08 INVESTIGATIVE PROGRAM 

CODE EL-4? SCIENCE 

INVESTIGATION D I S C I PL I NE (S ) 
COSMIC RAYS 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 

PI - R.E. VOGT 
Cl - J.R. JOKIPII 
Cl - E.C. STONE 
Cl - F.B. MCDONALD 
Cl - J.H. TRAINOR 
Cl - W.R. WEBBER 
Cl - A.W. SCHARDT 


CALIF INST OF TECH 
U OF ARI20NA 
CALIF INST OF TECH 
NASA-GSFC 
NASA-GSFC 

U OF NEW HAMPSHIRE 
NASA-GSFC 


BRIEF DESCRIPTION 

This investigation studied the origin and acceleration 
process? life history? and dynamic contribution of interstellar 
cosmic rays? the rruc l tat y n t hes i s of element* in cosmic-ray 
sources? the behavior of cosmic rays in the interplanetary 
medium? and the trapped planetary energetic particle 
environment. The instrumentation included a High-Energy 
Telescope System (HETS) and a Low-Energy Telescope System 
(LETS). The HETS covered an energy range between 6 and 500 
MeV/nucleon for nuclei ranging in atomic numbers from 1 through 
30. In addition? electrons in the energy range between 3 and 
100 MeV were measured by this telescope and an electron 
telescope (TET). The LETS measured the energy and determined 
the identity of nuclei for energies between .15 and 30 
MeV/nucleon and atomic numbers from 1 to 30. The instruments 
also measured the anisotropies of electrons and nuclei. In 
addition? electrons in the energy range between 3 and 100 MeV 
were measured by an electron telescope. 


ULTRAVIOLET 


PIONEER 10? JUDGE 

INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY 


ORIGINAL PAGE IS 
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NSSDC Ih- 72-012A-06 


VOYAGER 2# BROADFOOT 


INVESTIGATIVE PROGRAM 
CODE EL"4» SCIENCE 

INVESTIGATION DISC 1PL1NE ($ I 
ASTRONOMY 

PLANETARY ATMOSPHERES 

PERSONNEL 

PI - D.L. JUDGE U OF SOUTHERN CALIF 

01 * R.W. CARL SCN NAS A- J PL 

BRIEF DESCRIPTION 

This experiment (on both Pioneers 10 end 11) consisted of 
a broadband photoacter sensitive between 200 and 800 A. During 
the cruise phase of the mission# this experiment was used to 
search for the super soni c-to-subson i c transition region in the 
solar wind. During the Jovian encounter# this experiment was 
used to look for evidence of ar auroral oval on the Jovian 
da/side* to find the ratio of hydrogen to helium in the Jovian 
atmosphere# and to find the temperature of the outer portion of 
the Jovian atmosphere. Evidence of helium was found in the 
interplanetary region indicating interactions between chargee 
particles and neutral hydrogen. 

- - PIONEER 11# JUDGE 

INVESTIGATION NAME - ULTRAVIOLET PHOTOMETRY 


NSSDC ID- 73-019A-66 


PERSONNEL 

PI - D.L. JUD6E 
01 - R.W. CARLSON 

BRIEF DESCRIPTION 

This experiment consisted of a broadband photometer# 
sensitive between 200 and 800 A. During the cruise phase of 
the mission# this experiment was used to search fer the 
supersoni c-to-subsor i c transition region in the solar wind. 
During the Jovian encounter# this experiment was used to look 
♦or evidence of an auroral oval on the Jovian dayside# tc fino 
the ratio of hydrogen to helium in the Jovian atmosphere# and 
to find the temperature of the outer portion of the Jovian 
atmosphere. Evidence of helium was found in the Interplanetary 
region# indicating interactions tetween charged particles ard 
neutral hydrogen. 


INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 

INVESTIGATION DISC IPLINE (S ) 
ASTRONOMY 

PLANETARY ATMOSPHERES 
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NSSDC ID- 77-076A-04 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P# SCIENCE 

INVESTIGATION D ISC IPL IN E (S ) 
PLANETARY ATMOSPHERES 

PERSONNEL 


PI 

• 

A.L. 

BROADFOOT 

U OF SOUTHERN CALIF 

Cl 

- 

A . 

DALGARNO 

S AO 

Cl 


J.C. 

MCCONNELL 

YORK U 

Cl 


R.M. 

GOODY 

HARVARD U 

Cl 


T ,M. 

DONAHUE 

U OF MICHIGAN 

Cl 


M.B. 

MCELROY 

HARVARD U 

Cl 


H.J. 

S. BELTON 

KITT PEAK NATL CBS 

Cl 


D .f . 

STROBEL 

US NAVAL RESEARCH LAB 

Cl 


H.V. 

MOOS 

JOHNS HOPKINS U 

Cl 


J.E. 

BLAMONT 

CNRS-SA 

Cl 


J • L , 

BERTAUX 

CNRS-SA 

Cl 


S.K. 

ATREYA 

U OF MICHIGAN 

Cl 


B.R. 

SANDEL 

U OF SOUTHERN CALIF 

Cl 


D.E. 

SHEMANSKY 

U OF SOUTHERN CALIF 


BRIEF DESCRIPTION 

The UV spectrometer was designed to measure atmospheric 
properties and measured radiation in the wavelength range 0.04 
to 0*16 aicrometer (400 to 1600 A). Two modes of instrument 
operation were planned; airglow and occupation. In the 
airglow mode# the atmospheric radiation was measured. This 
radiation is predominantly resonance-scmtte red solar radiation# 
where the scattering is by the molecular or atomic atmospheric 
constituents# such as hydrogen (1216 A) or helium (584 A). In 
the occultation mode# sunlight was reflected into the 
spectrometer# and the solar spectrum was recorded. As the 
atmosphere moved between the spacecraft and the sun# the 
absorption characteristics of the atmosphere were obtained over 
the measured wavelength region. The absorption spectrum was 
used to identify the absorber as well as to measure its 
abundance in the line of sight to the sun. In addition# the 
atmosphere's thermal structure could be inferred. 


INFRARED 


VOYAGER 1# HANEL 

INVESTIGATION NAME- INFRARED SPECTROSCOPY AND RADIOMETRY 


VOYAGER 1# BROADFOOT 
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A.L. BROADFOOT 
H.W. MOOS 
M.J.S. BELTON 
D .F . STROBEL 
DONAHUE 
MCELROY 
MCCOhhE LL 
GOODY 
DALGARNO 
BLAMONT 
BERTAUX 
ATREYA 
SANDEL 
SHEMAhSKY 


T.M. 
M.B. 
J .C. 

R. M. 

A. 

J.E. 
J .L. 

S. K. 

B. R . 
D.E. 


U OF SOUTHERN CALIF 
JOHNS HOPKINS U 
KITT PEAK NATL OBS 
US NAVAL RESEARCH LAB 
U OF MICHIGAN 
HARVARD U 
YORK U 
HARVARD U 
S AO 

CNRS-SA 

CNRS-SA 

U OF MICHIGAN 

U OF SOUTHERN CALIF 

U OF SOUTHERN CALIF 


BRIEF DESCRIPTION 

The UV spectrometer was designed to measure atmospheric 
properties# and tc measure radiaticn in the wavelength range 
from 0.04 to 0.16 micrometers (4C0 to 1600 A). Two modes of 
instrument operation were planned# airglow and occultation. In 
the airglow mode the atmospheric radiation was measured. This 
radiation is preact i r ant l y resona nee- scat t ered solar radiaticn# 
where the scattering is by molecular or atomic atmospheric 
constituents such as hydrogen (1216 A) or helium (584 A). In 
the occultaticn mede# sunlight was reflected into the 
spectrometer# and the solar spectrum was recorded. A* the 
atmosphere moved between the spacecraft and the sun# the 
absorption char acter i st i cs of the atmosphere were obtained over 
the measured wavelength region. The absorptior spectrum was 
used to identify the absorber as well as to measure its 
abundance in the line of sight to the sun. In addition# the 
atmospheric thermal structure could be inferred. 
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PI - R .A. 

HANEL 

Cl 

- 

V.G. 

KUNDE 

Cl 

- 

D .P. 

CRUIKSHANK 

Cl 

- 

N.C. 

MAGUIRE 

Cl 


J ,C . 

PEARL 

Cl 


J .A. 

PIRRAGLIA 

Cl 


R.E . 

SAMUELS0N 

Cl 


P.J . 

G I ER AS C H 

Cl 


C.A. 

PONNAMPERUMA 

Cl 


0 . 

GAUTIER 

Cl 


F.M. 

FLASAR 

Cl 


S. 

KUMAR 

Cl 


B.J . 

CONRATH 


NASA-GSFC 

NASA-GSFC 

U OF HAUA1I 

NASA-GSFC 

NASA-GSFC 

NASA-GSFC 

NASA-GSFC 

CORNELL U 

U OF MARYLAND 

PARIS OBSERVATORY 

NASA-GSFC 

U OF SOUTHERN CALIF 
NASA-GSFC 


BRIEF DESCRIPTION 

This investigation was carried out using an infrared 
radiometer and an interferometer-spectrometer similar in design 
to the Mariner 9 IRIS# combined into a single instrument. The 
investigation studied both global and local energy balance# 
using infrared spectral measurements in conjunction with 
broad-band measurements of reflected solar energy. Atmospheric 
composition was also i n ves t i gat ed# including determ inat ion of 
the H2/He ratio# and the abundance of CH 2 and NH3. Vertical 
temperature profiles were obtained on the planets and 
satellites with atmospheres. Studies of the composition# 
thermal properties# and si 2 e of particles in Saturn's rings 
were conducted. The i nter f eromet er had a spectral range of 200 
to 4000 1/cm# while the radiometer range covered 5000 to 33#000 
1/cm. The instrument used m single primary mirror 51 cm in 
diameter with a field of view of 0.25 deg. 


VOYAGER 2# HANEL 
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POOH QUALITY 


PERSONNEL 


PI 

- 

R.A. 

HANEL 

NASA-GSf C 

Cl 

- 

C .A . 

PONNAMPERUMA 

U Of MARYLAND 

Cl 

- 

P.J. 

G IE RA SC H 

CORNELL U 

Ci 

- 

J .A * 

PIRRAGLI A 

NASA-GSFC 

Cl 

- 

R.E. 

SAMUEL SON 

NAS A-G S F C 

CI 

- 

W.C. 

MAGUIRE 

NASA-GSFC 

cx 

- 

J ,c. 

PEARL 

NASA-GSFC 

CI 

- 

V.G. 

KUNDE 

NASA-GSFC 

CI 

- 

D .P . 

CRUIK SHANK 

U OF HAWAII 

CI 

- 

B.J. 

C0NRATH 

NASA-GSFC 

CI 

- 

D. 

GAUTIER 

PARIS OBSERVATORY 

CI 

- 

F.M. 

FIASAR 

NASA-GSFC 

CI 

BRIEF 

- S . KUMAR 

DESCRIPTION 

U OF SOUTHERN CALIF 


Thi* investigation was carried out u*ing an infrared 
radiometer and an int erf a rometer spectrometer similar in design 
to the Mariner 9 IRIS* combined into a tingle instrument. The 
investigation studied both global and local energy balancer 
using infrared spectral aeasurcrerts in conjunction with 
broad-band measurements of reflected solar energy. Atmospheric 
composition was also investigated* including determination of 
the H2/He ratio and the abundance of CH2 and NH3 . Vertical 
temperature profiles were obteired or the planets and 
satellites with atmospheres. Studies of the composition* 
thermal properties* and sice of particles in Saturn's rings 
were conducted. The interferometer fad a spectral range of 200 
to 4000 1 /cm* while the radiometer range covered 5000 to 33*000 
I/O*. The instrument used a single primary mirror 51 cm in 
diameter with a field of view of 0.25 deg. 


RADIO SCIENCE AND CELESTIAL MECHANICS 


PIONEER 10* ANDERSON 

investigation name- celestial mechanics 


NSS0C 10- 72-012A-6? 1NVE STI6AT I VE PROGRAM 

CODE EL-4* SCIENCE 
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ASTRONOMY 
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CELESTIAL MECHANICS 


PERSONNEL 

PI - J .D . ANDERSON 
01 - G.W. NULL 


NASA -J PL 
NASA -J PL 


BRIEF DESCRIPTION 

In this inwes t igat ion* carried on both Pioneers 10 and 
11* two-way Doppler tracking of the spacecraft was used to make 
more precise determinations of planetary masses* the 
heliocentric orbit cf Jupiter* and tie grav itat icnal fields cl 
the sun, Jupiter* and the Galilean satellites. 


BRXEf DESCRIPTION 

The Radio Science Team used the telecommuni cet ions system 
of the Voyager spacecraft to perform its studies. The system 
was a coherent S- and X-band downlink and S-band uplink. The 
science objectives of the radio science investigation were (!) 
to determine the physical properties of planetary and satellite 
ionospheres and ataosphtras by examining the propagation 
effects on a dual-frequency radio signal during iaaersion and 
eaersion of spacecraft occultation by tha subject body* (2) to 
determine planetary and satellite mattes* gravity fields* and 
densities by precise tracking of a dual-frequency radio signal 
from the spacecraft during the encounter period* end (3) to 
deteraine tht aaount and siie distribution of aaterial in 
Saturn's rings and the ring diaensions by caaaining tha 
propagation effects on a dual-frequency radio signal that 
passed through each ring in succession* and through the gap 
between the C ring end Saturn's surface. 

* VOYAGER 2* TYLER 

INVESTIGATION NAME- RADIO SCIENCE TEAM 

NSSDC ID- T7-I76A-02 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DISCIPLINED) 
ATMOSPHERIC PHYSICS 
CELE5TI At MECHANICS 
IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 


TL 

- G.L. 

TYLER 

STANFORD U 

TM 

- 6.F. 

LIMDAL 

NASA-JPL 

TH 

- G.S. 

LEVY 

NASA-JPL 

TM 

- T.A. 

CROFT 

SRI INTERNATIONAL 

TM 

- V.R. 

ESHLEMAN 

STANFORD U 

TM 

- J.D. 

ANDERSON 

NASA-JPL 

TM 

- 6.E. 

WOOD 

NASA-JPL 

BRIEF 

DESCRIPTION 

The Radio Science Team used 



systems of the Voyager spacecraft to perform their studies. 
The system was a coherent S - and X-band downlink end S-band 
uplink. The science objectives of the radio science 
investigation were < 1 ) to determine the physical properties of 
planetary and satellite ionospheres end atmospheres by 
examining the propagation affects on e dual -frequency radio 
Signal during immersion of spacecraft occultation by the 
subject body* (2) to deteraine planetary and satellite messes* 
gravity fields and densities by precise tracking of a 
dual-frequency radio signal from the spacecraft during the 
encounter period* and (3) to deteraine the amount and size 
distributions of material in the rings of Saturn and the ring 
dimensions by examining the propagation effects on a 
dual-frequency raoio signal that passes through each ring in 
succession and through the gap between the C ring and the 
surface of Saturn. 

PIONEER 10* 


PIONEER 11* ANDERSON 


INVESTIGATION NAME- S-BAND OCCULTATION 


INVESTIGATION NAME- CELESTIAL MECHANICS 


NSSDC ID- 73-019A-09 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 


INVESTIGATION D ISC IPL IHE IS ) 
PLANETOLOGY 
ASTRONOMY 

CELESTIAL MECHANICS 


PERSONNEL 

PI - J . D . ANDERSON 

oi - e.w. null 


NASA-JPL 

NASA-JPL 


NSSDC ID- 72-DI2A-16 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 


INVESTIGATION DISC IPLINE ($ ) 
IONOSPHERES AND RAOIO PHYSICS 
PLANETARY ATMOSPHERES 


PERSONNEL 
PI - A . J . 
OI - G, 

01 - D «L . 
OI - 8.L. 
01 - S.I. 


KLIORE 

FJELDBO(NLA) 
CAIN 
5E 1 DEL 
RASOOLlHt A> 


NASA-JPL 

NASA-JPL 

NASA-JPL 
NASJl-JPL 
I BM-PAR1 S 


BRIEF DESCRIPTION 

In thi* investigation. two-way Doppler tracking of the 
spacecraft was us«c to make more precise determinat ions of 
planetary masses* the heliocentric orbits of Jupiter and 
Saturn, and the gravitational fields of the Sun, Jupiter* 
Saturn* and the Galilean and 5aturnian satellites. 

VOYAGER l, TYLER 

investigation name- RADIO SCIENCE team 

NSSDC ID- T7-084A-02 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION DI SC I PLI NE <S ) 
ATMOSPHERIC PHYSICS 
CELESTIAL mechanics 
IONOSPHERE S AND RADIO PHYSICS 

PERSONNEL 


TL 

- 

G.L. 

TYLER 

STANFORD U 

TM 

- 

V.R. 

ESHLEMAN 

STANFORD U 

TM 

- 

J .0. 

ANDERSON 

NASA-J PL 

TM 

- 

T.A . 

CROFT 

SRI INTERNATIONAL 

TM 

- 

G . f . 

LINDAL 

NASA-JPL 

TM 

- 

G.S . 

LEVY 

NASA-JPL 

TM 

- 

G .E . 

WOOD 

NASA-JPL 


BRIEF DESCRIPTION 

This experiment* carried on both Pioneers 10 and 11* 
utilized the S-band (2292 MHz* 8 w) spacecraft radio 
transmitter signal characteristics to obtain information about 
the ionospheres and atmospheres of Jupiter and its satellite 
Io. Entrance into and exit from Jupiter and lo occultation 
provided changes in the signal characteristics from which 
atmospheric temperature* pressure* end electron density 
profiles could be calculated. Temperature and pressure 
profiles were limited to levels above the pressure of one earth 
atmosphere. Signal occultation also provided a determination oi 
the planetary diameter. 

PIONEER 11* KLIORE — 

INVESTIGATION NAME- S-BAND OCCULTATION 

NSSDC ID- 73-019A-10 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION 0 I SC I PLINE <S ) 
IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 
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P ICNEER 10# GEHRELS 


PERSON MEL 
PI - A.J. 
01 - 6 . 

01 - D.i. 
01 - 8 . 1 . 
01 - S.l. 


KLI ORE 

F JELD80 (NLA 1 
CAIN 
SEIDEL 
RASOOL 


NASA-JPL 
NASA-JPL 
NAS A— J PL 
NASA-JPL 
IBM -PARIS 


BRIEF DESCRIPTION 

TM* experieert utilized tie S-band (2292-MHz# 8-W) 
ipitftrtft radio transmitter signal character is t ies to obtain 
fnforaation about the ionospheres and ataospheres of Jupiter 
and its satellite. lo# and Saturn. Ertrance into and exit from 
Jupiter and Io occultation provided changes in the signal 
characteristics free which ateospheric temperature# pressure# 
and electron density profiles could toe calculated. Teaperature 
and pressure profiles were lirited tc levels above the pressure 
of one earth ataosphere. Signal occultation also provided a 
date ra i na t i on of the planetary diameter. 


VOYAGER 1# WARWICK' 


INVESTIGATION NAME- PLANETARY RADIO ASTRONOMY 


INVESTIGATION NAME- IMAGING PNOTOPOLARIMETER (IPP) 

NSSDC ID- 72-D12A-Q7 

SEE THIS EXPERIMENT UNDER IMAGING 

PIONEER 11# GEHRELS — — 

INVESTIGATION NAME- IMAGING PNOTOPOLARIMETER (IPP) 

NSSDC ID- 73-019A-07 

SEE THIS EXPERIMENT UNDER IMAGING 

— VOYAGER 2# LANE 

INVESTIGATION NAME- MULTIFILTER PNOTOPOLARIMETER# 
2290-7300 A 


NSSDC ID- 77-084A-10 


INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P# SCIENCE 

INVESTIGATION D IS C I PL I NE ( S ) 
MAGNET0SPHER1C PHYSICS 
SPACE FLASMAS 


NSSDC ID- 77-076A-U 


INVESTIGATIVE PROGRAM 

CODE IL-S/CO-OP# SCIENCE 

INVESTIGATION PI S C I PUNE (S ) 
interplanetary dust 
PLANETARY ATMOSPHERES 


PI 

- 

J .N. 

WARWICK 

RADIOPHYSICS# INC 

PI 

- A .L . LANE 




NASA-JPL 

Cl 

_ 

J.K. 

ALEXANDER# JR. 

NASA-GSFC 

Cl 

- K.D. PANG 




NASA-JPL 

Cl 

• 

T.D. 

CARR 

U OF FLORIDA 

Cl 

- J.E. HANSEN 




NASA-GISS 

Cl 

. 

F ,T. 

HADDOCK 

U OF MICHIGAN 

Cl 

- D.L. COFFEEN 




NASA-GISS 

ct 

- 

6 .H. 

STAELIN 

MASS INST OF TECH 

Cl 

- L.W. ESPOSITO 




U OF COLORADO 

Cl 

• 

A. 

B0ISCH0T 

PARIS OBSERVATORY 

Cl 

- M. SATO(NLA) 




NASA-GISS 

Cl 

. 

C.C. 

HARVEY 

PARIS OBSERVATORY 

CJ 

- R.A. WEST 




U OF COLORADO 

Cl 

- 

Y. 

LEBLANC 

PARIS OBSERVATORY 

Cl 

- C.W. H0RD 




U OF COLORADO 

Cl 

- 

W.E. 

BROWN# JR. 

NASA-JPL 







Cl 

- 

S. 

GULKIS 

NASA-JPL 

BRIEF 

DESCRIPTION 





Cl 

- 

R. 

PHILLIPS 

NASA-JPL 


This experiaent 

consisted of 

an 8-in. (20-cm) f/1.1 

Cl 

_ 

J .B. 

PEARCE 

RADIOPHYSICS# INC 

telescope that sent radiation 

through 

a polarizer and a filter 

Cl 

• 

A . C . 

RIDDLE 

U OF COLORADO 

for one of eight bands 

in the 

2200- 

to 

7300-A spectral region# 

Cl 

- 

R .6. 

PELTIER 

martin-marietta aerosp 

t hen 

on to a photomult ipler tube. 

By 

study of these emission 

Cl 

• 

M.L. 

KAISER 

NASA-GSFC 

intensity data# information on 

surface 

texture and composition 






of Jupiter# Saturn# 

Uranus# 

and 

Neptune could be obtained# 

BRIEF 

description 


along 

with information 

of size 

distribution and composition of 


This 

experiaent consisted cf a 

sweep- frequency radio 

Saturn's and Uranus' 

rings 

and 

information on atmospheric 

receiver operating in both polarization 

states# between 20 kHz 

Scattering proper t ies 

and density 

for 

all planets. Molecular 


and 40.5 MHz. The signal was received by a pair of orthogonal 
10-a aonopole anterras. Study of the r ad i o-ea ission signals 
froa Jupiter and Saturn over this range of frequencies yielded 
data concerning the physics of aagnetcspheric plasma resonances 
and nontheraal radio emissions from these planetary regions. 

VOYAGER 2# WARWICK 


scale heights for these planets could also be determined from 
these data. 


FOLARUATIOh 


INVESTIGATION NAME- PLANETARY RADIO ASTRONOMY 

NSSDC ID- 77-076A-10 INVEST 1 6 M I VE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I SC I PL I NE ( S ) 
MAGNE1CSPHER IC PHYSICS 
SPACE PLASMAS 


PIONEER 10# 6EHRELS 

INVESTIGATION NAME- IMA6ING PNOTOPOLARIMETER (IPP) 

NSSDC ID- 72-012A-07 

SEE THIS EXPERIMENT UNDER IMAGING 


PERSONNEL 


PI 

. 

J .w. 

WARWICK 

RADI0PHVSICS# INC 


Cl 

- 

W.E. 

BROWN# JR. 

NASA-JPL 


Cl 

- 

s . 

GULKIS 

NASA-JPL 

INVESTIGATION NAME- IMAGING PNOTOPOLARIMETER (IPP) 

Cl 

- 

C.C. 

HARVEY 

PARIS OBSERVATORY 


Cl 

- 

T . 

LEBLANC 

PARIS OBSERVATORY 

NSSDC ID- 73-019A-07 

Cl 

- 

D.H. 

STAELIN 

MASS INST OF TECH 


Cl 

- 

A. 

BOISCHOT 

PARIS OBSERVATORY 

SEE THIS EXPERIMENT UNDER IMAGING 

Cl 

- 

T.D. 

CARR 

U OF FLORIDA 


Cl 

- 

F.7. 

HADDOCK 

U OF MICHIGAN 


Cl 

- 

J .K. 

ALEXANDER# JR. 

NASA-GSFC 


Cl 

• 

R. 

PHILLIPS 

NASA-JPL 


Cl 

- 

R.G. 

PELTIER 

martin-marietta aerosp 

INVESTIGATION NAME- MULTIFILTER PNOTOPOLARIMETER# 

Cl 

- 

J -B. 

PEARCE 

RAD10PHYS1CS# INC 

2200-7300 A 

Cl 

- 

A.C. 

RIDDLE 

U OF COLORADO 


Cl 

- 

M.L. 

KAISER 

NASA-GSFC 

NSSDC ID- 77-076A-H 


BRIEF DESCRIPTION SEE THIS EXPERIMENT UNDER ATMOSPHERE 

This experiment consisted cf a svtep- frequency radio 
receiver operating in both polarization states# between 20 KHz 
and 40.5 MHz. The signal was received by a pair of orthogonal 
10-a aonopole antennas. The physics of magnetospher i c plasma 
resonances and ncrtheraal radio eaissiens froa these planetary 
regions was studied by investigation of the radio emission 
signal* from Jupiter and Saturn over this range of frequencies# 
and will do likewise at Uranus and Neptune. 


ATMOSPHERE 
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Saturn 



SATURN 

Plate 5. This is a collection of press release photographs from Voyagers 1 
and 2 missions. (A) P23400 is a Voyager 1 montage of Saturn and some of its 

23 known moons. (B) P23068 is a Voyager 2 photo showing that the rings are 

composed of myriads of ringlets (over a thousand in number, of which about 
100 can be detected in this photo,) making it look like a playing record. 

(C) P23925 is a Voyager 2 photo of part of Saturn's rings showing many ring- 
lets and the radial bands on the B-ring, discovered on Voyager 1. (D) P23099 

is a Voyager 1 photo of the F-ring appearing to consist of twisted or braided 
rings discovered on this mission. Voyager 2 photos showed a single ring 
composed of at least 9 ringlets, (but not braided or twisted). (E) P23113 is a 
Voyager 1 photo of Dione (1120 km diameter) showing a highly cratered surface. 
(F) P23094 is a Voyager 2 photo of Dione showing an entirely different surface 
for its other hemisphere from that in (E). Here it is less cratered and 
splashed with light ray-like material with little relief. (G) P23956 is a 
Voyager 2 photo of Enceladus (500 km diameter) showing an area of smooth, 
craterless terrain with ridges bordering it, indicating surface movement in 
the past to present. (H) P23200 is a Voyager 2 photo of Mimas (390 km 
diameter) with an enormous deep crater with a high central peak, making its 
resemblance to the Death Star in Star Wars remarkable. (I) P23915 is a 
Voyager 2 photo of part of the atmospheric surface of Saturn showing bands, 
belts and vortices. These features are somewhat similar to Jupiter's though 
smaller in size and appearing more subdued because of a high-altitude haze on 
Saturn not present on Jupiter. 
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INTRODUCTION 


The planet farthest from the sun that has been visited and measured by 
planetary missions is Saturn. It has been visited by three U.S. spacecraft: 

Pioneer 11 and Voyagers 1 and 2. Voyager 2 is now on its way to Uranus and is 

expected to arrive at Uranus in January 1986. Although all investigations on 
these missions that flew by Jupiter obtained data also on Saturn, these data 
are still being reduced and analyzed and these data are anticipated for 
deposit in NSSDC. There are nine investigations for which NSSDC has data 

archived and these data cover the five categories: (1) Imaging, (2) Particles 

and Fields, (3) Radio Science and Celestial Mechanics, (4) Atmosphere, and (5) 
Polarization. Again, as in the case of Jupiter, data for the Atmosphere and 
Polarization categories come from the photopolarimeter investigation and are 
described under Imaging. Tables 1 and 2 and Appendix A give more detail on 
these investigations. 
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PIONEER 11 


SPACECRAFT 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SATURN FLYBY 


SPACECRAFT COMMON NAME- PIONEER 11 
ALTERNATE NAMES- PIONEER-G# PL-733C 
6421 


PERSONNEL 

PM - J.R. C AS AN 1 (NLA) 
PS - E.C. STONE 


NASA -J PL 

CALIF INST OF TECH 


NSSDC ID- 73-019* 

LAUNCH DATE- 04/Q6/73 HEIGHT- 231. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-QSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- SATURN FLYBT 

PERSONNEL 

PM - C.F. HALL (NLA) NASA-ARC 

PS - P . DYAL NASA-ARC 

BRIEF DESCRIPTION 

This was the second fission tc inveatigate Jupiter and 
the outer solar system. Pioneer 11# like Pioneer 10# used 
Jupiter's gravitational field tc alter its trajectory 
radically. It passed close to Saturn and then it followed an 
escape trajectory from the solar systea . The spacecraft was 
2.9 m (9.5 ft) long and contained a 2.74-m (9-ft> diameter 
high-gain antenna of aluminum honeycomb sandwich material whose 
feed was topped with a medium-gain antenna. A low-gain# 

omnidirectional antenna was aounted below the high-gain dish. 
It contained two nuclear electric-power generators# which 
generated 144 w at Jupiter* but decreased to 108 u at Saturn. 
There were three reference sensors: a star (Caropus) sensor# 

and two sun sensors. Attitude position could be calculated 
from the reference direction to the earth and the sun# with the 
known direction to Canopus as backup. Pioneer ll's star sensor 
gain and threshold settings were codified# based on experience 
gained from the settings used on Pioneer 10. Three pairs of 
rocket thrusters prowided spin-axis control (at 4.8 rpm) and 
change of the spacecraft velocity. The thrusters could be 
either fired steadily or pulsed* by cosaand. Communications 
were maintained via the omnidirectional and medium-gain 

antennas* which operated together# connected to one receiver* 
while the high-gair antenna was connected to the other 
receiver. The receivers could be interchanged by command. Two 
radio transmitters* coupled to two traveling wave tube 
amplifiers* produced 8 v power each in S-band. Communication 
uplink (earth tc spacecraft) operated at 2110 MHz* and downlink 
(spacecraft to earth) at 2292 MHz. At Jupiter's distance* 
round-trip communication time took 92 min. Datm were received 
at the Deep Space Network (DSh>. The spacecraft was 

temperature-controlled to between -23 and +38 deg C (-10 to 
+100 deg F). An additional experiment* a low-sensitivity 
fluxgate magnetometer* was added to the Pioneer 11 payload. 
Instruments studiec the interplanetary and planetary magnetic 
fields; solar wind properties; cosmic rays# transition region 
of the heliosphere; neutral hydrogen abundance; distribution# 
size* mass* flux* and velocity of dust particles; Jovian 
aurorae; Jovian radio waves; the atmospheres of planets and 
satellites; and the surfaces of Jupiter* Saturn* and some of 
their satellites. Instruments carried for these experiments 
were magnetometer* plasma analyzer (for solar wind)* 

charged-particle detector* ionizing detector# non-imaging 
telescopes with overlapping fields of view to detect sunlight 
reflected from passing meteoroids* sealed pressurized cells of 
argon and nitrogen gas for measuring penetration cf meteoroids* 
UV photometer* IR radiometer* and an imaging photopo lar imet er * 
which produced photographs and measured the polarization. 
Further scientific information was obtained from celestial 
mechanics and occwltation phenomena. This spacecraft* like 
Pioneer 10# contains a plaque that has a drawing depicting man* 
woman* and the location of the sun and earth in the galaxy. 
Pioneer 11 was 36*600 km fro* Jupiter during its closest 
approach# December 4# 1974* to within 43*000 km of its cloud 

tops. It passed by Saturn on Aug. 5* 1979 at a distance of 
21*400 km from Saturn's cloud tops. 


BRIEF DESCRIPTION 

The overall objectives of Voyager were to conduct 

exploratory Invest igat ions of the planetary systems of Ju p 1 t*r 
and Saturn and of the interplanetary medium out to Saturn. 
Primary emphasis was placed on comparative studies of these tvo 
planetary systems by obtaining (1) Measurements of the 

environment* atmosphere* and body characteristics of the 
planets and the satellites of each planet* (2) studies of the 
nature of the rings of Saturn# and (3) exploration of the 
interplanetary (or inters tel lar ) medium at increasing distances 
froa the lur. These objectives vere attained by using a 
variety of Instruments and methods including imaging* a 
coherent $- and X-band RF receiver* an infrared interferometer 
and radiometer* UV spectrometer* fluxgate magnetometers* 
Faraday cups* a charged-part i c le analyzer* plasma detector* 
plasma-wave radio receiver* cosmic-ray telescopes* 
photopolarimeter* and a sweep-frequency radio receiver. 
Voyager l had its closest encounter with Jupiter on March 5* 
1979# and with Saturn on November 12* 1988. 

****** *************** ******* VOYAGER 2************************* 


SPACECRAFT COMMON NAME- VOYAGER 2 

ALTERNATE NAMES- MARINER JUPI TER /SATURN B# OUTER PLANETS B 
MARINER 77B# MJS 776 
10271 

NSSDC ID- 77-076A 

LAUNCH DATE- 08/20/77 WEIGHT- 700. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE - SATURN FLYBY 

PERSONNEL 

PM - J.R. CASANI (NLA) NASA-JPL 

PS - E.C. STONE CALIF INST OF TECH 

BRIEF DESCRIPTION 

The overall objectives of Voyager 2 were to conduct 
exploratory investigations of the planetary systems of Jupiter* 
Saturn* Uranus* and Neptune* and of the interplanetary medium, 
primary emphasis uas placed on comparative studies of these 
planetary systems by obtaining (1> measurements of the 

environment* atmosphere* and body characteristics of the 
planets and one or more of the satellites of each planet# (2) 
studies of the nature of the rings of Saturn and Uranus* and 
(3) exploration of the intarplanetary (or interstellar) medium 
at increasing distances from the sun. These objectives were 
met using a variety of instruments and methods including 
imaging* a coherent S- and X-band Rf receiver* an IR 
interferometer and radiometer* a UV spectrometer* fluxgate 
magnetometers# Faraday cups* a charged-par t 1 cle analyzer* 
plasma detector# plasma-wave radio receiver* cosmic-ray 
telescopes* phot opolar imeter # «nd a swmep-f requency radio 
receiver. Jupiter close encounter was achieved on July 9* 
1979* end Saturn on August 5# 1981. 

INVESTIGATIONS 

IMAGING 


PIONEER 11* GEHRELS 


VOYAGER 1 


SPACECRAFT COMMON NAME- VOYAGER 1 

ALTERNATE NAMES- MARINER JUP I T ER / SATU RN A* OUTER PLANETS A 
MARINER 77A* MJS 77A 
1 0321 


INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP) 

NSSDC ID- 73-019A-07 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC I PLINE (S ) 
ASTRONOMY 

PLANETARY ATMOSPHERES 
PLANETOLOGY 


LAUNCH DATE- 09/05/77 

WEIGHT- 700. KG 

PI 

- 

T . 

GEHRELS 

U OF AR120NA 

LAUNCH SITE- CAPE CANAVERAL# 

UNITED STATES 

01 

- 

0 . L . 

COf FEEN 

NASA-GISS 

LAUNCH VEHICLE- TITAN 


01 

- 

J . 

HAMEEN-ANTT1LA 

U OF ARIZONA 



01 

- 

C .E. 

KENKNIGHT 

U OF ARIZONA 

: PONSOR I N6 COUNT RY / AG EN tt 


01 

- 

R.F . 

HUMMER 

SANTA BARBARA 

UNITED STATES 

NASA-OSSA 

01 

- 

M.G. 

TOMASKO 

U OF ARIZONA 



OI 

- 

W . 

SWINDELL 

U OF ARIZONA 
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BRIEF RESCRIPT I ON 

The Imaging Photopolar Ueter (IPP) experiaent used during 
Jovian and Saturnian enc ourtcr Bade a iaultanecus* two-color 
(blue - 3980 to 4900 A* rad - 5800 to 7000 A) polariaetric and 
radiometric measurement s* and aoderate-resol ut i on (about 200 ka 
at ba«t> spin-scar images of Jupiter and the Jovian satellites 
and Saturn and soae of it* satellites. Th» polariaetric and 
radiometric uork was performed using an 8- by 8-arad field-stop 
aperture* while the spin-scan imaging used a 0.5- by 0.5-arad 
aperture stop. Relative radioaetrlc calibration was dcriveo 
using an internal tungsten leap. Long-tera absolute 
calibration of the instruaent uas accomplished by aeans of a 
sunlight di f f usor/at tenuator eleaent located in the spacecraft 
antenna structure. Priaary raoiosctrfc calibration uas 
obtained throughout the aission by periodically coaaanding the 
telescope to view this diffuse backlighted (sunlight) source. 
The experimental train for the IPP package consisted of the 
following eleaents: (1) a nea r -d i f f rat t ion-l iai t ed 2.54-ca 

Maksutov telescope of focal ratio f/3.4* (2> a focal-plane 
wheel containing f i eld-of-vi eu (FOV) apertures* depolarizers* 
calibration source* etc.* (3) a uctlaston prise to split the 
light into tuo orthogonally polarized beaas* (4) a 45-deg 
dichroaatic airror that reflected wavelengths of less than 5508 
A (blue beaa) arc transacted all light of longer wavelength 
(red beaa)* (5) a filtering-coated relay lens and folding 
airrors for each spectral beaa (the two polarizations were 
separated)* and (6) two Bendix channeltron (blue - bialkali 
S - 1 1 * red - S-28 ) photocathodes for each spectral beaa tc 

register the intensity in each polarization coaponent . 
Polarization data include the interplanetary region. 

VOTA6ER 1* SMITH 

INVESTIGATION NAME- IMAGING 

ASSOC ID- 77-084A-0I INVESTIGATIVE PROGRAN 

CORE EL-4/C0-0P* SCIENCE 

INVESTIGATION DISCIPUNE(S) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
ATMOSPHERIC PHYSICS 

PERSONNEL 


tl 

_ 

B .A 

. SMITH 


U OF ARIZONA 

DT 

- 

L.A 

. S0DE8BL0M 


US GEOLOGICAL SURVEY 

IM 

. 

6. A 

. BRIGGS 


NASA HEADQUARTERS 

TM 

- 

A .F 

. COOK 


S AO 

TH 

- 

G.E 

. DANIELSON 


CALIF INST OF TECH 

TM 

- 

N.E 

. DAVIES 


RAND CORP 

TM 

- 

G.E 

. HUNT 


U COLLEGE LONDON 

TM 

_ 

T. 

OWEN 


STATE U OF NEW YORK 

TM 

- 

C. 

SAGAN 


CORNELL U 

TM 

- 

V.E 

. SUOMI 


U OF WISCONSIN 

TM 

- 

T.V 

. JOHNSON 


NA SA-JPl 

TM 


H . 

MASURSKY 


US GEOLOGICAL SURVEY 

BRIEF 

DESCRIPTION 
The photographic 

experiaent 

used a two-caaera systea* 

based 

on 

the Mariner 

18 systea. 

This systea included one 


narrow-angle* long-focal -length caaera and one wide-angle* 
short-focal-length caaera. The aaxiaua resolution achievable 
depended on the actual trajectory on this aul t i -encounter 
aission* but the resolution was as high as 8.5 to 1.0 ka on the 
closest approaches tc soae objects. At Jupiter ard Saturn* the 
resolution was better than 20 ka and 5 ka* respectively. The 
objectives of the experiaent were to photograph global aotions 
and cloud distributions on Jupiter and Saturn* gross dynaaical 
properties* zonal rotation* oriertation of spin axis* zonal 
shear* vertical shear* flow instabilities* spots* and spectrua 
of scale of ataospheric aotions in t iae and space. Additional 
objectives inctuded the study of the aode of reLease of 
Internal energy flux (search for ccrvection cells and rolls)* 
study of growth* dissipation* aorphology* and vertical 

structure of cloud coaplexes* gross optical properties* global 
ard localized scattering function in the visible spectrua* 
polariaetry* nature of chrorophcres (their structure and 
development) * and high resolution of the Great Red Spot. The 
objectives of the satellite encounters included the following: 
(1) gross characteristics (size* shape* rotation* spin axis* 
cartography* improved epheaerides and masses*) (2) geology 
(major physiographic provinces* iapact and volcanic features* 
Ifneaaents* polar raps* erosion processes* and low- and 

high-density satellite coaparative studies* detection of 
atmospheres* frosts* and limb stratification of aerosols*) (3) 
surface properties (colorimetry* scattering function* nature of 
brightness variaticr* and search fer new satellites.) Studies 
of Saturn's rings included: (I) resolution of individual ring 
coaponents or cluaps of material* (2) vertical and radial 
distribution cf material at very high resolution* (3) 
scattering function* (4) coarse polariaetry* (5) occultation - 
optical depth* anc (6) distinguishing different types of 
aster iai in the rings. Other objectives were to search for new 
comets* asteroids* and targets of opportunity. 

VOYAGER 2* SMITH ** 

INVESTIGATION NAME- IMAGING 


NSSDC 10- 77-87GA-01 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D 1 SC IPl 1 N E (S ) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
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TL - B.A. 
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DT 
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US GEOLOGICAL SURVEY 


BRIEF DESCRIPTION 

The photographic experiaent used a two-caaera system* 
based on the Mariner 10 system. This systea included one 
narrow-angle* tong-f oca l -lengt h caaera and one wide-angle* 
short-focal-length caaera. The aaxiaua resolution achievable 
oepended greatly on the actual trajectory on this 
ault i-encounter aission* but was as high as 0.5 to 1.8 ka on 
the closest approaches to soae objects. At Jupiter and Saturn* 
the resolution that was achieved was better than 2C km and 5 
ka* respectively. The objectives of the experiaent were to 
photograph global aotions and cloud d i st r ibut i ons on Jupiter* 
Saturn* Uranus* and Neptune* gross dynaaical properties* zonal 
rotation* orientation of spin axis* zonal shear* vertical 
shear* flow instabilities* spots* and spectrua of scale of 
ataospheric motions in tine and space. Additional objectives 
included the study of the aode of release of internal energy 
flux (search for convection cells ard rolls)* study of growth* 
dissipation* aorphology* and vertical structure of cloud 
coaplexes* gross optical properties* global and localized 
scattering function in the visible spectrum* polariaetry* 
nature of chroaophores (their structure and development)* and 
high resolution of the Great Red Spot. The objectives of the 
satellite encounters included (l) gross characteristics (size* 
shape* rotation* spin axis* cartography* improved epheaerides 
and Masses^) (2) geology (major physiographic provinces* iapact 
and volcanic features* lineaments* polar caps* erosion 
processes* ard low- and high-density satellite coaparative 
studies* detection of atmospheres* frosts* and liab 
stratification of aerosols;) and (3) surface properties 
(colorimetry* scattering function* nature of brightness 
variation* arc search for new satellites.) Studies of Saturn's 
rings were carried out and will be for Uranus' rings. 
Objectives included (1) resolution of individual ring 
coaponents of cluaps of material; (2) vertical and radial 
distribution of material at very high resolution; (3) 
scattering function; (4) coarse polariaetry; (5) occultation - 
optical depth; and (6) distinguishing different types of 
material in the rings. Other objectives were to search for new 
coaets* asteroids* and targets of opportunity. 


PARTICLES AND FIELDS 


PIONEER 11* WOLFE 

INVESTIGATION NAME- PLASMA 

NSSDC ID- 73-819A-13 INVESTIGATIVE PROGRAM 

CODE EL-4/CC-OP* SCIENCE 

INVESTIGATION D I SC I PLINE (S ) 
SPACE PLASMAS 
PARTICLES AND FIELDS 


PERSONNEL 


PI 

- J.H. 

WOLFE 

NASA-ARC 

01 

- L.A. 

FRANK 

U OF IOWA 

01 

- «. 

LUST 

MPI -HEADQUARTERS 

01 

- D.S. 

1NTRILIGAT0R 

U OF SOUTHERN CALI F 

01 

- V.T. 

ZAV1ENTSEFF (NLA) 

NASA-ARC 

01 

- 2 .A. 

SMITH 

NOAA-SEL 

OI 

- F .L . 

SCARF 

TRW SYSTEMS GROUP 

Cl 

- H.R. 

COLLARD 

NASA-ARC 

01 

- W.C. 

FELDMAN 

LOS ALAMOS NAT LAB 

OI 

- 0 . 0 . 

MCKIBBIN 

NASA-ARC 

BRIEF DESCRIPTION 

The instrument consisted 
electrostatic analyzers* one 

of oual 90-deg quad r i spher i c a l 
with 26 individual particle 

detectors an 

c the other with 5 

current collectors. The systea 


was capable of measuring incident plasaa distribution 
parameters over the energy range 0.1 to 18 keV for protons and 
appr ox iaate l y 1-500 eV for electrons. The high-resolution 
analyzer with a constant of 9 keV/Q per kV applied to the 
plates* had a aean plate radius of 9 cm and separation of 0.5 
ca. This analyzer was used to measure ions only* and had 26 
channeltrons mounted on the semicircular exit to the analyzer. 
The aperture pointed through a wide slit in the back of the 
spacecraft high-gain antenna reflector and pointed along the 
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spin nit toward the earth (and therefore the sun). The edges 
cf the antenna rtfltttOT limited the viewing of the instrument 
to 73 deg with respect to the spin axis. The channeUrcnt 
covered a range of plus or minus 55 deg. Each channettron near 
the center covered 3 deg and approx iaately 8 deg near the edges 
of the analyser. The angular width perpend icu I ar to the long 
angular width was about 2 deg. In half the pin period the 
whole cone of half-angle 51 deg centered on the sun was swept 
out. A aed i ua-ener g y analyzer with a aean radius of 12 cm and 
a 1 cm plate separation (constant cf 6 keV/8 per kV applied) 
was used to detect both ions and electrons. The detectors were 
five flat-surface current collectors. The three center 
collectors each covered 15 deg and covered the angular range of 
plus or minus 22.5 deg from the spin axis. The two outside 
collectors had an angular width of *7.5 deg and were located at 
plus cr einus *6.25 ceg from the center of the analyzer. There 
was a variety of possible operating modes for the experiment* 
however* the principal mode utilized during the encounter phase 
wa* one in which the analyzer plate potential was stepped 
through its range every one-half revetution of the spacecraft* 
and all current collectors or channeltrons were read out at the 
peak flux roll angle. The high and mediue resolution analyzers 
operated independently* sc a cress check between these 

analyzers was possible. The dynamic range for the particle 

fluxes was from l.0E*2 to 3.0E*9/sq cm s and the proton 
temperature down to 2.0E*3 deg K could be ascertained. Data 
include the interplanetary region. 

PIONEER 11* ACUNA 

INVESTIGATION NAME - JOVIAN MAGNETIC FIELD 


NSSDC ID- 73-019A-1* INVESTIGATIVE PROGRAM 

CODE EL-** SCIENCE 

INVESTIGATION D I SC I PLI NE ( S > 
MAGNETOSPHERIC PHYSICS 
PLANETARY MAGNETIC FIELD 


PERSONNEL 

PI - M.H. ACUNA 
01 - N.F. NESS 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

This instrument* designed to measure the Jovian and 
Saturnian magnetic field* ccrsistec cf a single-range triaxiat 
fluxgate magnetometer sensor and associated electronics capable 
of measuring fields from l.E-6 to l.E-3 T (0.01 to 10 gauss) 
along each orthogcral axis. Use of a 10-bit A-to-D converter 
yielded a quantization step size cf minus to plus 600 nT for 
fields less than 2.E-4 T. Instantaneous vector measurements 
were made once every three revolutions of the spacecraft (36 s) 
and transmitted to the ground with no further onboard 
processing. More instrumental details are given in Sp# Set. 
Instrum. * v. 1* p. 177* 1975. Principal Jovian scientific 
results can be fourc in J. Gecphys. Res.* v. 81* p. 2917* 1976. 


PIONEER 11* VAN ALLEN 


INVESTIGATION NAME- JOVIAN CHARGED PARTICLES 


NSSDC ID- 73-0 19A-11 INVESTIGATIVE PROGRAM 

CODE EL-** SCIENCE 

INVESTIGATION D I SC IPL I NE < S ) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 

PERSONNEL 

PI - J . A . VAN ALLEN U OF IOWA 

BRIEF DESCRIPTION 

This experiment used seven miniature Geiger tubes in 

three arrays to measure proton and electron fluxes near Jupiter 
ard Saturn. Detector groupings were as fellows: (!) a 

three-element (A, b* and C) differentially shielded telescope. 
Tube C was shielded omnidirectionally and was used for 
background subtraction to provide rates such as A-C (5 to 21 

MeV electrons and 30 to 77.5 NtV pretons) and B-C (0.55 to 21 

MeV electrons and 6.6 to 77.5 MeV protons); (2) a three-element 
triangular array* each element responding to electrons above 31 
MeV and protons above 77.5 MeV; and (3) a thin-window tube ( G) 
with a gold-plated elbow as the entrance aperture to adait 
scattered electron above 0.06 MeV while discriminating 

strongly against protons. For a description of the similar 
experiment on Picreer 10* see Var Allen et al.* J. Gecphys. 
Res.* v. 79* p. 3395* 197*. Early results are given in 

Science* v. 188* p. *59* 1975. Data include the interplanetary 
region. 

PIONEER 11* MCDONALD 


INVESTIGATION NAME- COSMIC-RAY SPECTRA 


NSSDC ID- 73-019A-12 INVESTIGATIVE PR06RAN 

CODE EL-A/CO-OP* SCIENCE 

INVESTIGATION 0 ISC IPL1NE <S) 
PARTICLES AND FIELDS 
COSMIC RAYS 


PERSONNEL 


PI 

- F.B. 

MCDONALD 


NASA-GSFC 

01 
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BRIEF 

DESCRIPTION 




This experiment consisted 

of three 3-eleae nt t*le*e®Pe»* 

all 

looking 

normal 

to the 

spacecraft spin axis. A 

bidirectional 

te lescope 

measured 20- to 800-fteV/nuc Icon 

Fartictes with 5 to 10X 

energy 

resolution. Another telescope 



particles with 58 resolution. 


These two telescopes measured particles with 2 values between 1 
and 8. The third telescope measured 50-keV to 1-NeV electrons 
and 51-keV tc 20-Mev protons with 208 resolution. Data include 
the interplanetary region. 

PIONEER 11* FILtIUS 


INVESTIGATION NAME- JOVIAN TRAPPED RADIATION 


NSSDC ID- 73-019A-05 


PERSONNEL 

PI - R.W. FILL IUS 

01 - C.E. NCILWAIN 

BRIEF DESCRIPTION 

This experiment consisted of an array of five particle 
detectors with electron thresholds in the range .01 to 35 MeV 
and proton thresholds in the range 0.15 to 80 MeV. A Cerenkov 
counter (C) had four output channels (Cl* C2* C3* and CDC) 
sensitive to electrons having energies above 5* 8* 12* and 1 
MeV* respectively. An electron scatter counter <E ) had three 
output channels (El* E2* and E3) sensitive to electrons above 
•16* .26* and .*6 MeV. A minimus ionization counter (M) had 

three output channels: Ml* sensitive to electrons having 

energies greater than 35 MeV; M2* measuring background; and M3* 
sensitive to protons having energies greater than 80 MeV. The 
last two sensors were scintillator detectors (SP and SE)* both 
of which had energy thresholds of 10 keV for electrons and 150 
keV for protens. The sensitivity of the SE detector to protons 
was about a factor of 10 lower than its sensitivity to 
electrons. Thus* the SEDC channel effectively measured the 
electron flux* which could then be subtracted from the SPPC 
channel response to obtain the proton flux. Several other 
channels listed above required corrections to obtain the fluxes 
of the species Indicated. The detector channels could be 
programmed for readout in any one of four patterns at each of 
the eight spacecraft bit-rate modes. During encounter when the 
spacecraft was operating in the highest bit-rate mode* the 
ainisum time to sample one channel was 1.5 s and the time to 
obtain a complete scan through all channets was 108 s. Since 
the directional detectors pointed perpendicularly to the spin 
axis and the spin rate was 5 rpm* pitch-angle measurements were 
obtained. Although this experiment v wat primarily designed lor 
encounter studies* some data were obtained at low rates in 
interplanetary space. A description of the instrumentation and 
initial Pioneer io results was published in J. Geophys. Res.* 
V. 79*p. 3589* 197*. 


INVESTIGATIVE PROGRAM 
CODE EL-** SCIENCE 

INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 
PLANETOLOGY 


U OF CALIF* SAN DIEGO 
U OF CALIF* SAN DIEGO 


RADIO SCIENCE AND CELESTIAL MECHANICS 


PIONEER 11* ANDERSON 


INVESTIGATION NAME- CELESTIAL MECHANICS 


NSSDC ID- 73-019A-Q9 INVESTIGATIVE PROGRAM 

CODE EL-** SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
PLANETOLOGY 
ASTRONOMY 

CELESTIAL MECHANICS 


PERSONNEL 

PI - J.D. ANDERSON 
01 - G . U • NULL 


NASA-JPL 

NASA-JPL 


BRIEF DESCRIPTION 

in this investigation* two-way Doppler tracking of the 
spacecraft was used to make more precise determinations of 
planetary masses* the heliocentric orbits of Jupiter and 
Saturn* and the g ravi tat ional fields of the Sun* Jupiter* 
Saturn* and the Galilean and Saturnian satellites. 


ATMOSPHERE 
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Interplanetary investigations by Planetary Probes 



INTERPLANETARY INVESTIGATIONS BY PLANETARY PROBES 

Plate 6* This is a collection of press release images of typical 
planetary spacecraft that conducted investigations in interplanetary 
space, (A) Mariner 4 was one of the first spacecraft to conduct 
planetary (Mars) and interplanetary exploration, (B) Pioneer 10 
investigated the interplanetary medium, the nature of the asteroid belt, 
and conducted exploration of Jupiter and its environment. (C) Voyager 1 
was designed to conduct investigations of the Jupiter and Saturn systems 
and to study interplanetary space. 
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Voyager 1 
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INTERPLANETARY INVESTIGATIONS 
BY PLANETARY PROBES 


INTRODUCTION 


Six planetary probes carried instruments specifically to make investigations 
in interplanetary space. These were Mariners 4 and 5, Pioneers 10 and 11, and 
Voyagers 1 and 2. There were 11 investigations for which NSSDC has data or 
knows the sources for obtaining data. These cover three categories which are 
(1) Particles and Fields, (2) Ultraviolet, and (3) Interplanetary Particles. 
Table 1 and Appendix B show the investigations in more detail. 
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MARINER 4 ' 


SPACECRAFT 


SPACECRAFT COMMON NAME- MARINER 4 
ALTERNATE NAMES- 00942 

NSSDC ID- 64-077A 

LAUNCH DATE- 11/28/64 WEIGHT - 262. KG 

LAUNCH SITE- CAPE CANAVERAL * UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS FLYBY 

PERSONNEL 

PM - J .N. JAMES NASA-JPL 

PS - R.K. SLOAN(NLA) NASA-JPL 

BRIEF DESCRIPTION 

Mariner 4 was the fourth in a series of spacecraft used 
for planetary exploration in a flyby mode. It was designed to 
conduct ctoseup scientific observations of the planet Mars and 
to transmit these observations tc earth. Cther missicn 
objectives were to perform field and particle Reasureaents In 
interplanetary space in the vicinity of Mars and to provide 
experience in erd krcwledge of the ergineering capabilities ter 
interplanetary flights of long duration. After 7.5 months of 
flights the spacecraft flew by Mars on July 14* 1965* and 
returned 21 pictures plus 21 lines cf picture 22. The closest 
approach was 9*846 km fro* the Martian surface. The spacecraft 
performed all programmed activities successfully at the proper 
times and returnee uieful data fro« launth until October 1965* 
when the distance from earth and its antenra orientation 
temporarily halted the signal acquisition. Data acquisition 
resumed in late 1967 and continued until December 20* 1967. 

**************************** MARINER 5 ************************ 


SPACECRAFT COMMON NAME- MARINER 5 
ALTERNATE NAMES- MARINER VENUS 67* 02845 
VENUS-67 


NSSDC ID- 67-06 0 A 

LAUNCH DATE- 06/14/67 HEIGHT- 245. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 


PERSONNEL 
PM - D . 

PM - T.H. 
PM - G.A. 
PS - C .V. 


SCHNEIDERMAN 
PARKER ( NLA ) 
RE I F F (NLA > 
SNYDER 


NASA-JPL 

NASA-JPL 

NASA HEADQUARTERS 
NASA-JPL 


BRIEF DESCRIPTION 

The Mariner 5 spacecraft was the fifth in a series of 
spacecraft used for planetary exploration in the flyby mode. 
Marirer 5 was a refirtished backup spacecraft for the Mariner 4 
mission and was converted from a Mars mission to • Venus 
mission. The spacecraft was fully attitude stabilized* using 
the sun end Canopus as references. A central computer anc 
seouencer subsystem supplied tieirg sequences and computirg 
services for other spacecraft subsystems* The spacecraft 
passed 4*C00 km free Venus on October 19, 1967. The spacecraft 
instruments measured both interplanetary and Venusian magnetic 
fields* charged particles* and plasmas* as well as the radic 
refractivity and UV emissions of the Venusian atmosphere. The 
mission was termed a success. 


PIONEER 10 


SPACECRAFT COMMON NAME- PIONEER 1C 
ALTERNATE NAMES- PICNEER-F* PL-723D 
05860 


PERSONNEL 

PM - C.F. MALL (NLA > NASA-ARC 

PS - P. OVAL NASA-ARC 

BRIEF DESCRIPTION 

This mission was the first to be sent to the outer solar 
system* and after encountering the planet Jupiter it assumed an 
escape trajectory from the solar system. The spacecraft body 
was mounted behind a 2 ,74-m-di matter parabolic dish antenna 
that was 46 ci deep. The spacecraft structure was a 36-cm-deep 
flat equipment compartment* the top and bottom being regular 
hexagons. Its sides were 71 cm long. One side joined a 
smaller compartment that carried the scientific experiments. 
The high-gair antenna feed was situated on three struts* which 
projected forward about 1.2 a. This feed was topped with a 
mediua-gain antenna. A low-gain omnidirectional antenna 
extended about 0.76 m behind the equipment compartment and was 
mounted below the high-gain antenna. Power for the spacecraft 
was obtained by four SNAP-19 radioisotope thermonuclear 
generators (RTG) * which were held about 3 * from the center of 
the spacecraft by two three-rod trusses 120 deg apart. A third 
boom extended 6.6 ■ from the experiment compartment to hold the 
magnetometer away from the spacecraft. The four RTG’s 
generated about 155 watts at launch and decayed to 
approximately 140 watts by the time the spacecraft reached 
Jupiter on December 3* 1973* 21 months after launch. There 

were three reference sensors: a star sensor for Canopus* and 

two sun sensors. Attitude position could be calculated from 
the reference directions to the earth and the sun* with the 
known direction to Canopus as a backup. Three pairs of rocket 
thrusters provided spin-rate control (maintained at 4.8 rpm) 
and changed the velocity of the spacecraft. These thrusters 
could be pulsed or fired steadily by command. Communications 
were maintained via the omnidirectional and medium-gain 
antennas* which operated together* connected to one receiver* 
while the high-gain antenna was connected to another receiver. 
These receivers could be interchanged by command to provide 
soae redundancy. Two radio transmitters* coupled to two 
traveling-wave tube amplifiers* produced 8 watts at 2292 MH t 
each. Uplirk was accomplished at 2110 MH*. while data 
transmission downlink was at 2292 MH*. The data were received 
by NASA's Deep Space Network. The spacecraft was 

temperature-controlled between minus 23 deg C and plus 38 deg 
C. Fifteen experiments were carried to study the 
interplanetary and planetary magnetic fields* solar wind 
parameters; cosmic rays; transition region of the heliosphere; 
neutral hydrogen abundance; distribution* size* mass* flux# and 
velocity of dust particles; Jovian aurorae# Jovian radio waves; 
atmosphere of Jupiter and some of its satellites* particularly 
lo; and to photograph Jupiter and its satellites. Instruments 
carried for these experiments were magnetometer* plasma 
analyzer* charged particle detector* ionizing detector* 
non-imaging telescopes with overlapping fields of view to 
detect sunlight reflected from passing meteoroids* sealed 
pressurized sells ol argon and nitrogen gas tor measuring the 
penetration of meteoroids* UV photometer# IR radiometer* and an 
imaging photopolar imeter* which produced photographs and 
measured po t ar i za t ion . Further scientific information was 
obtained from the tracking and occultation data. The 

spacecraft achieved its closest approach on December 3* 1973* 
when it reached approximately three Jovian radii (about 218*600 
km). The spacecraft contains plaques that have drawings 
depicting a man# a woman* and the 'location of the sun and the 
earth in our galaxy. It is leaving the solar system and 
passing into interstellar space. 

**************************** PIONEER H************************ 


SPACECRAFT COMMON NAME- PIONEER 11 
ALTERNATE NAPES- PIONEER-G# PL-733C 
6421 

NSSDC ID- 73 “ 019 A 

LAUNCH DATE- 04/06/73 HEIGHT- 231. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SATURN FLYBY 


NSSDC ID- 72-012A 

LAUNCH DATE- 03/C3/72 WEIGHT- 231. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- JUPITER FLYBY 


PERSONNEL 

PM - C.F. HALL (NLA) 
PS - P. 0YAL 


NASA-ARC 

NASA-ARC 


BRIEF DESCRIPTION 

This was the second mission to investigate Jupiter and 
the outer solar system. Pioneer 11* like Pioneer 10* used 
Jupiter's gravitational field to alter its trajectory 
radically. It passed close to Saturn and then it followed an 
escape trajectory from the solar system . The spacecraft was 
2.9 ■ (9.5 ft) long and contained a 2.74-m (9-ft) diameter 
high-gain antenna of aluminum honeycomb sandwich material whose 
feed was topped with a medium-gain antenna. A low-gain* 
omnidirectional antenna was mounted below the high-gain dish. 
It contained two nuclear elec t r 1 c-power generators* which 
generated 144 W at Jupiter* but decreased to 100 W at Saturn. 
There were three reference sensors: a star (Canopus) sensor* 
and two sun sensors. Attitude position could be calculated 
from the reference direction to the earth and the sun, with the 
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known direction tc Canopus as backup. Pienter 11 *» star sensor 
gain and threshold settings were Modified* based on experience 
gained froe the settings used on Pioneer 10. Three pairs of 
rocket thrusters provided spin-axis control fat 4.0 rpm) and 
change cf the spacecraft velocity. The thrusters could be 
either fired steadily or pulsed* by coaaand. Coaaunicat ions 
were Maintained via the osn idirectional and aediua-gain 
antennas* which operated together* connected to one receiver* 
while the high-gain antenna was connected to the other 
receiver. The receivers could be interchanged by coaaand. Two 
radio t rantai tters* coupled to two traveling wave tube 
aeplifiers* prcouccc 8 W power each in S-fcand. Communication 
uplink (earth to spacecraft) operated at 2110 MHz* and downlink 
(spacecraft to earth) at 2292 MHz. At Jupiter's distance* 
round-trip coaaun i ca t ion fiae took 92 ain. Data were received 
at the Deep Space Network (DSN). The spacecraft was 
t eape r atu r e- eont r o l l * c to between -23 and *38 deg C (-10 to 
♦100 deg F). An additional experiaent* a low-sensitivity 
fluxgate aagnetoeetc r* was added tc the Pioneer 11 payload. 
Instruments studied the interplanetary and pi anatary magnetic 
fields; solar wind properties; cosaic rays; transition region 
of the heliosphere; neutral hydrogen abundance; distribution* 
size* Mass* flux* and velocity cf dust particles; Jovian 
aurorae* Jovian radio waves* the ataospheres of planets and 
satellites; and the surfaces of Jupiter* Saturn* and soae of 
their satellites. lnstruacrts carried for these experiaerts 
were aagnetoaeter* plasas analyzer (for solar wind)* 
charged-part f cle cetect or* ionizing detector* non-iaaging 
telescopes with overlapping fields of view to detect sunlight 
reflected froa passirg Meteoroids* scaled pressurized cells cf 
argon and nitrogen gas for Measuring penetration of aeteoroids* 
UV photoaeter* IR radioaeter* and an iaaging pho t opo lar i aet er * 
which produced phetegraphs and featured the po l ar izat ion . 
Further scientific inforaation was obtained froa celestial 
Mechanics and occultation phenoaena. This spacecraft* like 
Pioneer 10* contains a plague that has a drawing depicting aan* 
wcaan* and the location of the sur and earth in the galaxy. 
Pioneer 11 was 36*800 ka froa Jupiter during its closest 
approach* Deceaber 4* 1974* to within 43*000 ka of its cloud 
tops. It passed by Saturn on Aug. 3* 1979 at a distance of 
21*400 ka froa Saturn's cloud tops. 

**************************** VOYAGER 10**M***M*M**«M«*M»i 


SPONSORING COLNTRT/ AGENCY 

UNITED STATES NASA-OSSA 

INITIAL OflBIT PARAMETERS 

ORBIT TYRE- SATURN FLYBY 

PERSONNEL 

PM - J.R. CASANI(NLA) NASA -JPL 

PS - E .C . STONE CALIF INST OF TECH 

BRIEF DESCRIPTION 

The overall objectives of Voyager 2 were to conduct 
exploratory i nwest igat i ons of the planetary systeas of Jupiter* 
Saturn* Uranus* and Neptune* and of the int er p l anet ar y aediu*. 
Priaary eaphasis was placed on coaparative studies of these 
planetary systeas by obtaining (1) Measurements of the 

environaent* ataosphere* and body c harac ter i st i c s of the 
planets and one or aore of the satellites of each planet* (2) 
studies of the nature of the rings of Saturn and Uranus* and 
(3> exploration of the interplanetary (or interstellar) aediua 
at increasing distances froa the sun. These objectives were 
aet using e variety of instruaents and Methods including 
iaaging* a coherent S- and X-band Rf receiver* an IR 
interf er oaeter and radioaeter* a UV spec t r oaet er * fluxgate 
aagnetoaeter s * Faraday cups* a charged-particle analyzer* 
plasaa oetector* plasaa-wave radio receiver* cosaic-ray 
telescopes* photopolariaeter* and a sweep-frequency radio 
receiver. Jupiter close encounter was achieved on July 9* 
1979* and Saturn on August 5* 1981. 


INVESTIGATIONS 

PARTICLES AND FIELDS 


MARINER 5* BRIDGE 

INVESTIGATION NAME- INTERPLANETARY ION PLASMA PROBE FOR 
E/Q OF 40 TO 94CC VOLTS 

NSSDC ID- 6 7-0 6 0A - 03 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 


SPACECRAFT COMMON NAME- VOYAGER 1 

ALTERNATE NAMES- MARINER JUPI TER /SATURN A* OUTER PLANETS A 
MARINER 77A* MJS 77A 
1 6 32 1 

N S SO C ID- 77 “08 4 A 

LAUNCH DATE- 09/05/77 WEIGHT- 700. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTR V/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORB J T PARAMETERS 
ORBIT TYPE- SATURN FLYBY 

PERSONNEL 

PM - J.R. CAS AN I ( NLA > NASA-JPL 

PS - E.C. STONE CALIF INST OF TECH 

BRIEF DESCRIPTION 

The overall objectives of Voyager were to conduct 

explcratcry investigations of the planetary systeas of Jupiter 
and Saturn and of the interplanetary aediua out to Saturn. 
Priaary eaphasis was placed on coaparative studies of these two 
planetary systeas by obtaining (1) aeasureaents of the 

environaent* ataosphere* ard fcooy characteristics of the 

planets and the satellites of each planet* (2) studies of the 
nature of the rings of Saturn* and (3) exploration of the 
interplanetary (or interstel lar ) aediua at increasing distances 
froa the sun. Ttcse objectives were attained ty using a 
variety of instruaents and Methods including iaaging* a 

coherent S- and X-band RF receiver* an Infrared interferoaeter 
and radioaeter* UV spect r oae ter* fluxgate aagnetoaet ers * 
Faraday cups* a charged-particle analyzer* plasaa detector* 
plasaa-wave radio receiver* cosaic-ray telescopes* 

photopolariaeter* and a sweep-frequency radio receiver. 
Voyager 1 had its closest encounter with Jupiter on March 5* 
1979* and with Saturn on Noveaber 12* I960. 

**************************** VOYAGER 2************************* 


SPACECRAFT COMMON NAME- VOYAGER 2 

ALTERNATE NAMES- MARINER J UP I TER/ S AT L RN B# OUTER PLANETS 6 
MARINER 77B# MJS 77B 
10271 

NSSDC ID- 77- 076 A 

LAUNCH DATE- 08/20/77 WEIGHT- 700. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- TITAN 


INVESTIGATION D ISC I PL INE ($ ) 
PARTICLES AND fields 
INTERPLANETARY physics 

PERSONNEL 

PI - H.S. BRIDGE MASS INST OF TECH 

OJ - C.W. SYNDER NASA-JPL 

BRIEF DESCRIPTION 

This three-sectional-collector eodu lat ed-gr id Faraday cup 
Measured positive ions froa 40 to 9400 eV/Q in eight 

approxiaately logar i t hai ca l l y equispaced energy windows. As 
the instruaent always pointed toward the sun# vector data were 
obtained by coaparing the relative signals froa the three 
120-deg pie-shaped collector sections. During each teleaetry 
sequence# the instruaent was stepped forward and backward 
through the eight windows to Measure the sua of the currents 
froa the three plates. Then it was stepped forward and 
backward to Measure# for each voltage setting# the currents to 
the three plates in succession. The entire 32 steps in voltage 
window per teleaetry sequence produced 64 current aeasureaents. 
These aeasureaents were repeated every 5 ain. The instruaent 
operated noainally throughout its Mission. 

MARINER 4# SIMPSON 

INVESTIGATION NAME- COSMIC-RAY TELESCOPE 

NSSDC ID- 64-077A-04 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D 1 SC 1 PL INE (S ) 

COSMIC RAYS 

PERSONNEL 

PI - J.A. SIMPSON U OF CHICAGO 

01 - J.J. O'GALLAGHER U OF MARYLAND 

BRIEF DESCRIPTION 

A set cf three silicon surface barrier detectors was used 
in the fora of a dE/dx vs range telescope to deteraine the flux 
of protons in the energy intervals 15 to 70 MeV and 70 to 170 

MeV# alpha particles in the energy ranges 15 to 70 MeV/nucleon 

and above 70 PeV/nucleon# and protons and alpha particles in 
the energy interval 1.2 to 15 MeV/nucleon. The detector was 
Mounted on the spacecraft so as to point always in the 
antisolar direction. A 128-channel pulse-height analyzer was 
used to saaple the energy loss in the top detector eleaent of 
the telescope. It was possible to pulse-height analyze protons 
and alpha particles froa 15 to 70 MeV/nucleon# protons froa 70 
to 170 MeV# and alpha particles with energies above 70 
MeV/nucleon. Two count rates and two pulse height analyses 
were obtained every 72 or 18 s according to whether the 
spacecraft transaission rate was 8-1/3 or 33-1/3 bps. The 
experiaent performed noraally fro* launch until October 1965# 
when the spacecraft was turned Off to conserve power, when the 
spacecraft was turned on again at a later tiae# the detect or 
did not respond. For further details# see O'Gallagher# Ap. J.# 
v. 150# p. 675# 1967. 
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- VOYAGER 1* VOGT — 

INVESTIGATION NAME - HIGH- AND MODERATELY L0W-ENER6Y 
COSMIC-RAY TELESCOPE 


NSSDC ID- 77-084A-08 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC I PL I N£ (S > 
COSMIC RAYS 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 
PI - R.E. 

VOGT 

Cl 

- 

J .R. 

J OK IP 1 1 

Cl 

- 

E.C. 

STONE 

Cl 

- 

F .B. 

MCDONALI 

Cl 

- 

J .H. 

TRAINOR 

Cl 

- 

W.R . 

WEBBER 

Cl 

- 

A . W . 

SCHARDT 


CALIF INST OF TECH 
U OF ARIZONA 
CALIF INST OF TECH 
NASA-GSFC 
NASA-GSF C 

U OF NEW HAMPSHIRE 
NASA-GSFC 


BRIEF DESCRIPTION 

This investigation studied the origin and acceleration 
process* life history* and dynaaie ccrtribution of interstellar 
cosaic rays* the nucleosynthesis of eleaents in cosalc-ray 
sources* the behavior of cosalc rays in the interplanetary 
aediua* and the trapped planetary energetic-particle 
environaent. The instruaenta t icr included a High-Energy 
Telescope Systea (HETS) and a Lou-Energy Telescope Systea 
(LETS). The HETS covered an energy range between 6 and 500 
MeV/nucleon for nuclei ranging in atoaic nuabcrs froa 1 through 
30. In addition* electrons in the energy range between 3 and 
100 MeV/nucleon were reasured by this telescope and an electron 
telescope (TET). The LETS aeasured the energy and deterained 
the identity cf nuclei for energies between 30. The 
instruments also aeasured the anisotropies of electrons and 
nuclei. In addition* electrons in the energy range between 3 
and ICO MeV/nucleon were aeasured by an electron telescope. 


VOYAGER 2* VOGT' 


INVESTIGATION NAME- HIGH- AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 


NSSDC ID- 77-076A-08 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION 0 I S C I PL I NE < S > 
COSMIC RAYS 

MAGNETOSPHERIC PHYSICS 

PERSONNEL 


PI 

~ 

R .E. 

VOGT 

CALIF INST OF TECH 

Cl 

- 

J .R. 

JOKIPII 

U OF ARIZONA 

Cl 

- 

E.C. 

STONE 

CALIF INST OF TECH 

Cl 

- 

F.B. 

MCDONALD 

NASA-GSFC 

Cl 

- 

J .H. 

TRAINOR 

NASA-GSFC 

Cl 

- 

W.R. 

WEBBER 

U OF NEW HAMPSHIRE 

Cl 

- 

A .W. 

SCHARDT 

NASA-GSFC 


BRIEF DESCRIPTION 

This investigation studied the origin and acceleration 
process* life history* and dynaaic contribution of interstellar 
cosaic rays* the nucleosynthesis of eleaents in cosaic-ray 
sources* the behavicr of cosric rays in the interp l anetary 
aediua* and the trapped planetary energetic particle 
environaent. The i net ruaenta t i on included a High-Energy 
Telescope Systea (HETS) and a Low-Energy Telescope Systea 
(LETS). The HETS covered an energy range between 6 and 508 
MeV/nucleon for nuclei ranging in atoaic nuabers froa 1 through 
3 C . In addition* electrons in the energy range between 3 and 
ICO HeV were treasured by this telescope ard an alectron 
telescope (TET). The LETS aeasured the energy and deterained 
the identity of nuclei for energies between .15 and 30 
MeV/nucleon end atoaic nuabers froa 1 to 30. The instruments 
also aeasured the anisotropies cf electrons ard nuclei. In 
addition* electrons in the energy range between 3 end 100 MeV 
were aeasured by an electron telescope. 


ULTRAVIOLET 


PIONEER 10* JUDGE' 


INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY 


NSSDC ID- 72-012A-86 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PL I NE ( S > 
ASTRONOMY 

PLANETARY ATMOSPHERES 


PERSONNEL 

PI - D.L. JUDGE 
01 - R.W. CARLSON 


U OF SOUTHERN CALIF 
NASA -J PL 


BRIEF DESCRIPTION 

This experiaent (on both Pioneers 10 and 11> consisted of 
e broadband photoaeter sensitive between 280 and 800 A. During 
the cruise phase of the aission* this experiaent was used to 
search tor the supersoni c-to-subson i c transition region in the 
solar wind. During the Jovian encounter* this experiaent was 
uttd to look for evidenca of an auroral oval on the Jovian 
dayside* to find the ratio of hydrogen to heliua in the Jovian 
ataosphere* ard to find the teaperature of the outer portion of 
the Jovian ataosphere. Evidence of '••heliua was found in the 
1 nterp laneter y region indicating interactions betwaan charged 
particles and neutral hydrogen. 

PIONEER 11* JUDGE 

INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY 


NSSDC ID- 73-019A-06 


PERSONNEL 

PI - D.L. JUDGE 
01 - R.W. CARLSON 

BRIEF DESCRIPTION 

This experiaent consisted of a broadband photoaeter* 
sensitive between 200 and 800 A. During the cruise phase of 
the aission* this experiaent was used to search for the 
super son i c- to-subson 1 c transition region in the solar wind. 
During the Jovian encounter* this experiaent was used to took 
for evidence of an auroral oval on the Jovian dayside* to find 
the ratio of hydrogen to heliua in the Jovian ataosphere* and 
to find the teaperature of the outer portion of the Jovian 
ataosphere. Evidence of heliua was found in the int arp lanetary 
region* indicating interactions between charged particles and 
neutral hydrogen. 


INVESTIGATIVE PROGRAM 
CODE EL-4* SCIENCE 

INVESTIGATION P I S C I PL 1NE (S ) 
ASTRONOMY 

PLANETARY ATMOSPHERES 
PLANETOLOGY 
PARTICLES AND FIELDS 


U OF SOUTHERN CALIF 
NASA -J PL 


INTERPLANETARY PARTICLES 


PIONEER 10* SOBERMAN 

INVESTIGATION NAME- A STER 01 D /HETEORO I D ASTRONOMY 


NSSDC ID- 72-012A-03 


PERSONNEL 

PI - R.K. SOBERMAN 
01 - H.A. ZOOK 

BRIEF DESCRIPTION 

The overall objective of this experiaent (also carried on 
Pioneer 11) was to investigate dust particles and aetaoroids in 
interplanetary space. It was essentially two experiaents* 
using two different techniques. One aethod was to detect 
particles by the reflection of light froa thea* and the other 
aethod was to detect thea by their iapacts. The objectives 
were to deteralne distance* trajectory* velocity* relative 
size* and fluK of particles ranging in- size froa ainute 
particles a few aeters froa the telescope to distant asteroids. 
The equipment for the detection of reflection consisted of four 
non-iaaging fi itchey-Chret ien telescopes with priaary alrrors of 
20-ca (6 in.) dlaaeter* and 25-ca (10 in.) focal length* fields 
of view (FOV) of 0.2 rad (8 deg) each* secondary optics* and a 
photoault Iplier tube. The latter detects the reflected light 
collected by the telescope. An event was recorded when at 
least three of the four telescopes saw the object. Entry and 
departure tiaes of the light enabled deteralnation of range and 
velocity. The equlpaent for the iapact aode consisted of 13 
panels each containing 18 sealed cells* pressurized with argon 
and nitrogen gas* covering 0.65 sq a (6.9 sq ft) of the back of 
the aain antenna dish. Penetration by a particla resulted in 
loss of gas at a rate proportional to the size of the hole* 
which would be related to the particle aass and velocity. 
Penetrations were registered froa particles as saall as l.E-8 
9 * 

PIONEER 11* SOBERMAN 

INVESTIGATION NAME- A ST ER 0 1 D/ ME T EOR 0 I D ASTRONOMY 

NSSDC ID- 73-019A-83 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PLI NE ($ ) 
ASTRONOMY 

INTERPLANETARY DUST 


INVESTIGATIVE PROGRAM 
CODE EL-4* SCIENCE 

INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 

INTERPLANETARY DUST 


GENERAL ELECTRIC CO 
NASA-JSC 
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PERSONNEL 

PI - R.K. SOB E RMAN GENERAL ELECTRIC CO 

01 - H.A. 100K NASA -JSC 

BRIEF DESCRIPTION 

The overall objective of this experiment was to 

investigate dust particles and aeteoroids in interplanetary 
space. It was essentially two experiments* using two different 
techniques. One rcthod was to cetecj particles by the 
reflection of light from them* and the other aethod was to 
detect thea by their iapacts. The objectives were to deteraine 
distance* trajectory* velocity* relative size* and flux of 
particles ranging in size froa minute particles a few aeters 
froa the telescope to distant asteroids. The equipaent for the 
detection of reflection consisted of four non-ioaging 

Ritchey-Chretier telescopes with prieary airrors of 2Q-ce (8 
in.) diaaeter* 25-ca (10 in.) focal length* fields of view 

(FOV) of 0.2 rad (8 deg) each* secondary optics* and a 
photoault ipl ier tufce. The latter cetects the reflected light 
collected by the telescopes. An event was recorded when three 
of the four telescopes saw the ctject. Entry and departure 
tiaes of the light enabled detera inat ion of range and velocity. 
The equipaent fcr the iapact xcoe consisted of 13 panels 
containing 18 sealed cells* pressurized with argon and nitrogen 
gas* covering 0.65 sq a (6.9 sq ft) of the back of the «*in 
antenna dish. Penetration by a particle resulted in less of 
gas at a rate proportional to the hole* which would be related 
to its aass and velocity. This experiaent is similar to one on 
Pioneer 10. Since the celts on Pioneer 11 were slightly 
thicker than Pioneer 10* the minimum aass particles detected 
were of slightly greater aass. 

PIONEER 10* KINARD 

INVESTIGATION NAME' METEOROID DETECTORS 

NSSDC ID- 72-012A-04 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PL I N E ( S > 
ASTRONOMY 

INTERPLANETARY DUST 

PERSONNEL 

PI-W.M. KINARD NASA -L ARC 

01 - R.E. TURNER NASA-MSFC 

01 - J.M. ALVARE 2 NASA-LARC 

01 - D.H. HUMES NASA-LARC 

01 - R.L. O’NEAL NASA-LARC 

BRIEF DESCRIPTION 

This experiaent was designed to measure the number of 
meteoroid iapacts cr the Picneer 1C spacecraft (and a similar 
one was on Pioneer 11)* by means of 12 panels* each containing 
18 pressurized cells* mounted on the back of the antenna disk. 
The total exposed area was 0.465 sq a. Each panel of 
gas-filled cells consisted of • 2.54E-5 a ( 1 -ail) thick and a 
5.08E-5 a (2-ail) thick sheet of stainless steel welded 
together in such a way that many small pockets of gas were left 
between thea. Whenever a pocket w as punctured* the gas escapee 
and a cold cathode device detected the loss. The rate of 
pressure loss indicated the size of the hole aade* and thus the 
particle’s aass ard incident energy could be determined. The 
combination of these data with trajectory data provided an 
indication of the spatial density of the particles. The 
2.54E-5 a thick side of the gas panel was exposed to the 
interplanetary medium* and penetrations of the cells fror that 
side indicated encounters with particles having masses of 1 
nanograa or more. 

PIONEER 11* KINARD 

INVESTIGATION NAME- METEOROID DETECTORS 

NSSDC ID- 73-019 A-04 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I S C I PL INE (S ) 
ASTRONOMY 

INTERPLANETARY DUST 

PERSONNEL 

PI - U.H. KINARD NASA-LARC 

01 - J.M. ALVAREZ NASA-LARC 

01 - D.H. HUMES NASA-LARC 

BRIEF DESCRIPTION 

The Pioneer 11 meteoroid detection experiaent attempted 
to detect the distribution in interp lanetary space of 

aeteoroids too small to be seen by l icht- scat ter i rg techniques. 
Twelve panels* each containing ]8 pressurized cells* were 
mounted on the back of the spacecraft antenna dish. The 
pressurized cells consisted of a 5.08e-S a thick stainless 
steel outer layer welded to a 2.54e-5 a thick stainless steel 
inner layer* with a large number of small pockets of gas 
trapped between the*. Loss ef gas pressure from any cf the 
cells indicated a hit* and the rate of gas loss indicated the 
size of the hole irade. Thus* the aass and incident energy of 
each meteoroid particle could be obtained* and when combined 
with the trajectory data* allowed the spatial density cf the 
aeteoroids to be determined. The panels detected iapacts of 
particles having a aass of greater than l.E -6 g. The panels 
covered 8-46 sq a of exposed area cr Pioneer 11. Results frea 
this experiaent were combined with those froa a similar 


experiaent flown on Pioneer 10 to oeteraine the range in aass 
of smalL particles on both the inner and outer boundaries and 
within the asteroid beLt. 

PICNEER 10* WEINBERG 

INVESTIGATION NAME- ZODIACAL-LIGHT TWO-COLOR 
PHOTOPOLARIMETRY 

NSSDC ID- 72-012A-14 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION 0 1 SC I PL I N E (S ) 
ASTRONOMY 

PLANETARY ATMOSPHERES 
2001ACAL LIGHT 

PERSONNEL 

PI - J . L . WEINEERG U OF FLORIDA 

01 - M.S. HANNER NASA-JPL 

BRIEF DESCRIPTION 

The Ixaging Phot opo l ar imet e r (IPP) experiaent (also 
carried on Pioneer 11) was used to obtain maps of the zodiacal 
light distribution in two colors* blue (3900 to 4900 A) and red 

( 58 C 0 to 7 00 C A). In each color* the aaps were constructed out 

of the i nteg ra ted-d etec tor-response (1/64 of a roll period)* 
spin-scan po i n t - i magi ng data obtained by viewing through a 40 
by 40-arad field-stop aperture. This work was performed 
during the cruise portion of the aission. Detailed 

simultaneous radiometric and polariaetric naps of both sky 
colors were aade as the spacecraft swept out a 360-deg clock 
angle swath* and the telescope and cptics were stepped in cone 
angle (the angle between spacecraft spin axis and the telescope 
optical axis). At each discrete cone angle* a 20-roll 

measurement cycle occurred* consisting of 10 rolls for the 
accumulation of the data and for calibration* alternated with 

10-roll periods used for the telemetry of the data. During a 

data roll* the signals from four detectors ( 2 /color) were 
integrated over a tiae interval equal to 1/64 of the roll 
period. The four channels provided simultaneous measurements 
at two orthogonal polarization azimuths in the two spectral 
bands. The polarization was sampled parallel and perpendicular 
to the plane containing the spacecraft spin axis and the 
optical axis of the telescope. Radioactive calibration was 
provided by a radioisotope-activated phosphor source. All such 
data were formatted to produce a sky map* 360 deg in clock 
angle by 141 deg in cone angle. The experimental train for the 
IPP package consisted of the following elements: (1) a 

rear -d iff racticn- limited 2.54-c* Maksutov catadioptric 

telescope (f/3.4)* (2) a focal plane wheel containing 

f i eld-of -vi ew apertures* depolarizers* calibration source* 
etc.* (3) a Wollaston prism to split light into two 
orthogonally polarized beams* (4) a 45~deg dichromatic mirror 
that reflected wavelengths less than 5500 A (blue beaa) and 
transmitted all light of greater wavelength (red beam)* (5) for 
each spectr al beaa (two polarizations)* a filtering coated 
relay lens and folding airrors* and ( 6 ) for each spectral beam* 
two Bendix channeltron detectors (blue* bialkali S-ll 
photocathodes; red* S-20 photocathodes) to register the 
intensity in each polarization component . 

PICNEER 11* WEINBERG 

INVESTIGATION NAME- Z OD 1 AC A L -L 1 GHT TWO-COLOR 
PHOTOPOLARIMETRY 

NSSDC ID- 73-019A-15 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION 0 1 S C I PL INE <S ) 
ZODIACAL LIGHT 
PLANETARY ATMOSPHERES 
ASTRONOMY 

PERSONNEL 

PI - J.L. WEINBERG SPACE ASTRONOMY LAB 

01 - M.S. HANNER NASA-JPL 

BRIEF DESCRIPTION 

The Imaging Phot opo la r imet er (IPP) experiment was used to 
obtain maps of the zodiacal light distribution in two colors* 
blue (3900 tc 4900 A) and red (58C0 to 7000 A). In each color* 
the maps were constructed out of the 

integrated-detector-response (1/64 of a roll period)* spin-scan 
po int- i magi ng data obtained by viewing through a 40- by 40-mrad 
field-stop aperture. This work was performed during the cruise 
portion of the aission. In detail* simultaneous radiometric 
and polariaetric maps of the sky in both colors were made as 
the spacecraft swept out a 36C-deg clock angle swath* and the 
telescope and optics were stepped in cone angle (the angle 
between spacecraft spin axis and the telescope optical axis). 
At each discrete cone angle* a 2G-roll measurement cycle 
occurred* consisting ot 10 rolls for the accumulation of the 
data and for calibration* alternated with 10 -roll periods used 
for the telemetry of the data. During a data roll* the signals 
from four detectors ( 2 /cotor) were integrated over a time 
interval equal to 1/64 of the roll period. The four channels 
provided s iault aneous measurements at two orthogonal 
polarization azimuths in the two spectral bands. The 
polarization was sampled parallel and perpendicular to the 
plane containing the spacecraft spin axis and the optical axis 
of the telescope. Radioactive calibration was provided by a 
radioisotope-activated phosphor source. All such data were 
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formatted to produce a sky map# 360 deg in clock angle by 141 
deg in cone angle. The experimental train tor the 1PP package 
consisted of the following elements: (1) a 

near-dif tract ion-liaited 2.54-cm Maksutov catadicptric 
telescope (f/3.4)i <2> a focal plane wheel containing 

f ield-of-view apertures, depol a r i iers. calibration source, 
etc*; (3) a Wollaston prism to split the light into two 
orthogonally polarized beams. (4) a 45-deg dichromatic mirror 
that reflected wavelengths less than 5500 A (blue beam) and 
transmitted all light of greater wavelength (red beam). (5) for 
each spectral beam (two polarizations) a filtering, coated 
relay lens and folding mirrors, and (6) for each spectral beam, 
two Bendix channeltron detectors (blue - bialkali S-ll 
photocathodes, red - S-20 phc toca thcdes) to register the 

intensity in each polarization component. (Note: a similar 
experiment was also aboard Pioneer 10.) Data include the 
interplanetary region. 


GRIGIMAL PAGE IS 
OF POOR QUALITY 



Interplanetary Investigations 
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INTERPLANETARY 

Plate 7. This is a collection of press release images of typical 
spacecraft designed solely to conduct investigations in interplanetary 
space. (A) Pioneer 5 investigated particles and fields in ciscytherean 
space, including solar flares and the solar wind. (B) Pioneer 6 
investigated interplanetary phenomena in ciscytherean space to within 
about 0.814 AU of the sun. (C) Pioneer 9 collected scientific data on 
the electromagnetic and plasma properties of the interplanetary medium. 
(D) Helios-A investigated the properties and processes in interplanetary 
space in the direction of and close to the sun. 
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INTERPLANETARY INVESTIGATIONS 


INTRODUCTION 


There were seven missions which were designed solely to make investigations in 
interplanetary space. These were Pioneers 5, 6, 7, 8, and 9, and Helios-A 
and -B. There were 54 investigations for which NSSDC has data or sources for 
obtaining data. These cover three categories which are (1) Particles and 
Fields, (2) Radio Science and Celestial Mechanics, and (3) Interplanetary 
Particles. Table 1 and Appendix C show the investigations in more detail. 
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PIONEER 5 


SPACECRAFT 


appropriate tc the satellite distance fro* the earth. 
A*************************** PIONEER 7 ************** 

SPACECRAFT COMMON NAME- PIONEER 5 
ALTERNATE NAMES- I960 ALPHA 1* 00027 

SPACECRAFT COMMON NAME- PIONEER 7 

NSS DC ID- 60-001A ALTERNATE NAMES- PIONEER-B* 02398 


LAUNCH DATE- 03/11/60 HEIGHT- 43. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- THOR 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 

UNITED STATES DOD-USAf 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 311.6 DAYS 
PERIAPS1S- 0.7061 AU RAD 

PERSONNEL 

PM - C .F . HALL (NLA) 


EPOCH DATE- 03/11/60 
INCLINATION- 3.35 DEG 
APOAPSIS- 0.9931 AU RAD 


NASA-ARC 


BRIEF DESCRIPTION 

Pioneer 5 (I960 alpha 1) was a spin-stabilized space 
probe used to investigate interplanetary space between the 
orbits of earth ano Venus. The spacecraft measured magnetic 
field phenomena* solar flare particles* and ionization in the 
interplanetary region. The digital oata were transmitted at 1* 
8* and 64 bps* depending on the distance of the spacecraft fro* 
the earth and the size of the receiving antenna. Height 
limitations on the solar cells prevented continuous operation 
of the telemetry transmitters. About four operations of 25-tin 
duration were scheduled per day with occasional increases 
during times of special interest. A total of 138.9 h of 
operation was completed* and over 3 tillion binary bits of data 
were received. The major portion of the data was received at 
the Manchester and Hawaii tracking stations because their 
antennas provided gric reception. Pioneer 5 performed normally 
until April 30* 19£C* after which telemetry transmission became 
too infrequent for any significant addition to the data. The 
spacecraft established a communications link with the earth 
from a record distance of 22.5 million miles on June 26* I960* 
which was the last day of transmission. 


PIONEER 6 


SPACECRAFT COMMON NAME- PIONEER 6 
ALTERNATE NAMES- PICNEER-A* 01841 

NSSDC ID- 65-105A 

LAUNCH DATE- 12/16/65 HEIGHT- 146. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


ORBIT PARAMETERS 

ORBIT TYPE- HELICCENTRIC 
ORBIT PERIOD- 311-1 DATS 
PER1APSIS- 0.813 AU RAD 


EPOCH DATE- 07/15/75 
INCLINATION- 0.168 DEG 
APOAPSIS- 0.983 AU RAD 


PERSONNEL 

PM - C.F. HALL (NLA) 
PS - P. DVAL 


NASA-ARC 

NASA-ARC 


NSSDC ID- 66-075A 

LAUNCH DATE- 08/17/66 HEIGHT- 138. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COLNTRY/AGENCV 

UNITED STATES NASA-OSSA 

ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 402.9 DAYS 
PER1APSIS- 1.009 AU RAD 

PERSONNEL 

PM - C.F. HALL (NLA) 

PS - J .H. HOLFE 

BRIEF DESCRIPTION 

Pioneer 7 was the second in a series of solar-orbiting* 
spin-stabilized* solar-cell and battery-powered satellites 
designed to obtain measurements of interplanetary phenomena 

from widely separated points in space on a continuing basis. 

The spacecraft carried experiments to study positive ions and 
electrons in the solar wind* the interplanetary electron 
density (radio propagation experiment)* solar and galactic 
cosmic rays* and the interplanetary magnetic field. Its main 
antenna was a high-gain directional antenna. The spacecraft 
was spin-stabilized at about 60 rpm, and the spin axis was 
perpendicular to the ecliptic plane and pointed approximately 
toward the south ecliptic pole. By ground command* one of five 
bit rates* one of four data formats* and one of four operating 
modes could fce selected. The five bit rates were 512* 256* 64* 
16* and 8 bps. Three of the four data formats contained 
primarily scientific data and consisted of 32 seven-bit words 
per frame. One scientific data format was used tor the two 

highest bit rates. Another was used tor the three lowest bit 
rates. The third contained data from only the radio 

propagation experiment. The fourth data format contained 
mainly engineering data. The four operating modes were (1) 
real time* (2) telemetry store* <3> duty cycle store* and (4) 
memory readout. In the real-time mode* data were sampled and 
transmitted directly (without storage) as specified by the data 
format and bit rate selected. In the telemetry store mode* 
data were stored and transmitted simultaneously in the format 
and at the bit rate selected. In the duty cycle store mode* a 
single frame of scientific data was collected ana stored at a 
rate of 512 bps. The time period between which successive 
frames were collected and stored could be varied by grouno 
command between 2 and 17 min to provide partial data coverage 
for periods up to 19 h* as limited by the bit storage capacity. 
In the memory readout mode* data were read out at whatever bit 
rate was appropriate to the satellite distance from the earth. 

**************************** PIONEER &************************ 


SPACECRAFT COMMON NAME- PIONEER 8 
ALTERNATE NAMES- PIONEER-C* 03066 

NSSDC ID- 67-123A 


EPOCH DATE- 02/12/76 
INCLINATION- 0.098 DEG 
APOAPSIS- 1.125 AU RAD 


NASA-ARC 

NASA-ARC 


BRIEF DESCRIPTION 

Pioneer 6 was the first in a series of sc l a r-orb i 1 1rg * 
sp in-st abi l i zed * solar-cell and battery-powered satellites 
designed to obtair measurements on a continuing basis of 
interplanetary phenomena from widely separated points in space. 
Its experiments studied the positive ions and electrcns in the 
solar wind* the interplanetary electron density (radio 
propagation experiment)* solar and galactic cosmic rays* and 
the interplanetary magnetic field. Its main antenna was a 
high-gain directional antenna. The spacecraft was 
spin-stabilized at about 60 rpm* and the spin axis was 
perpendicular to the ecliptic plane and pointed toward the 
scuth ecliptic pole. By ground command* one of five bit rates* 
one of four data formats* and one of four operating modes could 
be selected. The five bit rates were 512* 256* 64* 16* and 8 
bps. Three of the four data formats contained primarily 
scientific data anc consisted of 32 seven-bit words per frame. 
One scientific data format was for use at the two highest bit 
rates. Another was for use at the three lowest bit rates. The 
third contained oata from crly the radio propagation 
experiment. The fourth data format contained mainly 
engineering data. The four operating modes were real time* 
telemetry store* duty cycle store* and memory readout. In the 
real-time mode* data were sampLeo and transmitted directly 
(without storage) as specified by the data format and bit rate 
selected. In the telemetry store mode* data were stored and 
transmitted simultaneously in the format and at the bit rate 
selected. In the duty-cycle store mode* a single frame cf 
scientific data was collected and stored at a rate of 512 bps. 
The time interval between the collection and storage of 
successive frames could be varied fcy ground command between 2 
and 17 min to provide partial data coverage for periods up to 
19 h* as limited by the bit storage capacity. In the memory 
readout mode* data were read out at whatever bit rate was 


LAUNCH DATE- 12/13/67 HEIGHT- 146. KG 

LAUNCH SITE- CAPE CANAVERAL* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING C O UN TRY /AGENCY 

UNITED STATES NASA-CSSA 

ORBIT PARAMETERS 

ORBIT TYPE- HELIOCEN- 
ORBIT PERIOD- 387.5 
PERIAPSIS- 0.992 Al 

PERSONNEL 

PM - C.F. HALL (NLA ) 

PS - J .H. HOLFE 

BRIEF DESCRIPTION 

Pioneer 8 was the third in a series of solar-orbiting* 
spin-stabilized* soLar-cell and battery-powered satellites 
designed to obtain measurements of interplanetary phenomena 

from widely separated points in space on a continuing basis. 

The spacecraft carried experiments to study the positive ions 
and electrons in the solar wind* the interplanetary electron 
density (radio propagation experiment)* solar and galactic 
cosmic rays* the i nt er planet a r y magnetic field* cosmic dust* 
and electric fields. Its main antenna was a high-gain 

directional antenna. The spacecraft was spin-stabilized at 
about 6Q rpm* and the spin axis was perpendicular to the 
ecliptic plane and pointed toward the south ecliptic pole. By 
ground command* one of five bit rates* one of four data 
formats* and one of four operating modes could be selected. 
The five bit rates were 512* 256* 64* 16* and 8 bps. Three of 
the four data formats were used primarily for scientific data 
and consisted of 32 seven-bit words per frame. One scientific 


AYS 

RAD 


EPOCH DATE- 09/17/75 
INCLINATION- 0.057 DEG 
APOAPSIS- 1.088 AU RAD 


NASA-ARC 

NASA-ARC 
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data f oriit was used at the two highest bit rates. Another was 
used at the three Lowest bit rates. The third was used ter 
data froa only the radio propagation experiaent . The fourth 
data foraat was used mainly for engineering data. The four 
operating nodes were (1) real tine# (2) telenetry store# (3) 
duty cycle store# and (A) nerory readout. In the real-tine 
node# data were sanpled and transnitted directly {without 
storage) as specified by the data fornat and bit rate selected. 
In the telenetry store node# data were stored and transnitted 
s inult aneous l y in the fornat and at the bit rate selected. In 
the duty cycle store node# a single fraae of scientific data 
was collected and stored at a rate of 512 bps. The tine 
interval between the collection and storage of successive 
tranes could be varied by ground coaaand between 2 and 17 nin 
to provide partial data coverage for periods up to 19 h# as 
linited by the bit storage capacity. In the nenory readout 
node# data were read out at whatever bit rate was appropriate 
to the satellite distance fron the earth. 

**************************** PIONEER 9************************ 


SPACECRAFT COMMON NAME- PIONEER 9 
ALTERNATE NAMES- PIONEER-D# PL-684K 
03533 


NSSDC ID- 68-100A 

LAUNCH DATE- 11/08/68 HEIGHT- 147. KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 297.6 DAYS 
PER I APS I S- a. 754 AU RAO 


EPOCH DATE- 02/27/76 
INCLINATION- 0.086 DEG 
APOAPSIS- 0.990 AU RAD 


PERSONNEL 

PM - C ,F . HALL (NLA) 
PS - P. DYAL 


NASA-ARC 

NASA-ARC 


BRIEF DESCRIPTION 

Pioneer 9 was the fourth in a series of solar-orbiting# 
spin-stabi lized# and solar-cell and battery-powered satellites 
designed to obtain neasurenents cf interplanetary phenoeera 
fron widely separated points in space on a continuing basis. 
The spacecraft carried experiments to study the positive ions 
and electrons in the solar wind# tfe interplanetary electron 
density (radio propagation experinent)# solar and galactic 
cosmic rays# the i nt erpl anet ar y magnetic field# cosmic dust# 
and electric fields. Also# a new coding process was 
i eplene nted for Pioneer 9. Its rain antenna was a high-gain 
directional one. The spacecraft was spin-stabilized at about 
60 rpm# and the spin axis was perpendicular to the ecliptic 
plane and pointed toward the south ecliptic pole. By ground 
coaaand# one of five bit rates# one of four data foraats# and 
one of four operating aodes could be selected. The five bit 
rates were 512# 256# 64# 16# and 8 bps. Three of the four data 
foraats contained prisarily scientific data and consisted of 32 
seven-bit words per fraae. One scientific data format was used 
at the two highest bit rates# another was used at the three 
Lowest bit rates# and the third contained data from only the 
rad i c- pr opagat i on experiment. The fourth data format contained 
mainly engineering data. The four operating aodes were 
real-time# te leaetr y-st ore# duty-cycle store# and aemory 
readout. In the real-time mode# data were sampled and 

transmitted directly (without storage) as specified by the data 

format and bit rate selected. In the telemetry-store mode# 
data were stored and transmitted simultaneously in the foraat 
and at the bit rate selected. In the duty-cycle store aede# a 
single fraae of scientific data was collected and stored at a 
rate of 512 bps. The time period between collection and 
storage of successive f rates could be varied by ground coaaand 
between 2 and 17 rin to provide partial data coverage for 

periods of up to 19 h# as limited by the bit-storage capacity. 

In the aemory readout mode# data were read out at whatever bit 
rate was appropriate to the satellite distance from the earth. 

«***•••**••••»•*****«*•**•*• HELIOS- A ************************** 


SPACECRAFT COMMON NAME- HELIOS-A 
alternate names- helio-a# pl-741a 
HELICS 1 


NSSDC ID- 74-097A 

LAUNCH DATE- 12/IC/74 HEIGHT- 371.2 KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

FED REP OF GERMANY 8MHF 

UNITED STATES NASA-OSSA 


ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 190.15 DAYS 
PER I APS I S - 0.3095 AU RAD 


EPOCH DATE- 01/16/75 
INCLINATION- 0.12 DEG 
APOAPSIS- 0.985 AU RAD 


PERSONNEL 

PM - A. KUT2ER 
PM - G.H. OUSLEY 
PS - H. PORSCHE 
PS - J -H . TRAINOR 


GES FUR HELTRAUMFORSCH 

NASA-GSFC 

DFVLR 

NASA-GSFC 


BRIEF DESCRIPTION 

This spacecraft was one of a pair of deep space probes 
developed by the Federal Republic of Germany ( FRG ) in a 
cooperative program with NASA. Experiments were provided by 
scientists from both FRG and the U.S. NASA supplied the 
Titan/Centaur launch vehicle. The spacecraft was equipped with 
two booms and a 32-m electric dipole. The payload consisted of 
a fluxgate magnetometer# electric and magnetic wave 
experiments# which covered various bands in the frequency range 
6 Hz to 3 MHz; charged-particle experiments# which covered 
various energy ranges starting with solar wind thermal energies 
and extending to 1 GeV# a zod iacal -l igh t experiment; and a 
aicrcaeteoroio experiaent. The purpose of the mission was to 
make pioneering aeasureaents of the interplanetary aediua froa 
the vicinity of the earth's orbit to 0.3 AU. The spin axis was 
noraal to the ecliptic# and the nominal spin rate was 1 rps. 
The outer spacecraft surface was dielectric# effectively 
(because of the sheath potential) raising the lou-energy 
threshold for the solar wind plasaa experiment to as high as 
ICO eV. Also# sheath-related coupling caused by the spacecraft 
antennae produced interference with the wave experiments. The 
spacecraft was capable of being operated at bit rates froa 4096 
to 8 bps# variable by factors of tvo. While the spacecraft was 
moving to perihelion# it was generally operated from 64 to 256 
bps; and near 0.3 AU# it was operated at the highest bit rate. 
Because of a deployment failure of one axis of the 32-m# 
tip-to-tip# dipole antenna# one axis was shorted# causing the 
antenna to function as • aonopole. The major effect of this 
anomaly was to increase the effective instrument thresholds# 
and to introduce additional uncertainties in the effective 
antenna length. Instrument descriptions written by the 

experimenters were published (some in German# some in English) 
in the jourral Rauaf ahrtf orschung# v. 19# n. 5# 1975. 

**************************** HELIOS -6************* ******* ****** 


SPACECRAFT COMMON NAME- HELIOS-B 
ALTERNATE NAMES- HELIO-B# PL-751A 
HELIOS 2 


NSSDC ID- 76-QQ3A 

LAUNCH DATE- Cl/15/76 HEIGHT- 371.2 KG 

LAUNCH SITE- CAPE CANAVERAL# UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY /AGENCY 

FED REP OF GERMANY BMHF 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 185.6 DAYS 
PERIAPSIS- 0.289 AU RAD 


EPOCH DATE- 07/21/76 
INCLINATION- 0. DEG 

APOAPSIS- 0.983 AU RAO 


PERSONNEL 

PM - A. KUTZER 
PM - G.H. OUSLEY 
PS - H. PORSCHE 
PS - J -H . TRAINOR 


GES FUR HELTRAUMFORSCH 

NASA-GSFC 

DFVLR 

NASA-GSFC 


BRIEF DESCRIPTION 

This spacecraft was one of a pair of deep-space probes 
developed by the Federal Republic of Germany (FRG) In a 
cooperative program with NASA. Experiments were provided by 
scientists from both FRG and the U.S. NASA supplied the 
T 1 tan/C entaur launch vehicle. The spacecraft was equipped with 
two booms and a 32-m electric dipole. The payload consisted of 
a fluxgate magnetometer; electric and magnetic wave 
experiments# which covered various bands in the frequency range 
6 Hz to 3 MHz; charged particle experiments# which covered 
various energy ranges starting with solar wind thermal energies 
and extending to 1 GeVi • zodiacal light experiment# and a 
micrometeoroid experiment. The purpose of the mission was to 
make oioneering measurements of the interplanetary medium from 
the vicinity of the earth's orbit to 0.3 au. The spacecraft 
was spin stabilized with the spin axis normal to the ecliptic# 
and a nominal spin rate of 1 rps. The outer surface was coated 
with a conductive material# resulting in a plasma-sheath 
potential of typically 5 eV. Sheath-related coupling caused by 
the spacecraft antennae produced interference with the wave 
experiments# but the character of the interference was 
different from that observed on the Helios-A spacecraft. The 
spacecraft was capable of being operated at bit rates of from 
4096 to 8 bps# variable by factors of two. While the 
spacecraft was moving to perihelion# it was generally operated 
free 64 to 256 bps; near 0.3 Au# it was operated at higher bit 
rates. Because of difficulty encountered with the high-gain 
antenna# and scheduling conflicts with Viking# relatively fewer 
hi gh-b i t -rate data were obtained froa Helios-B than were 
available free Helios-A. Instrument descriptions written by 
the experiments are published (some in German# some in English) 
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in the journal Raumfahrt fors chung # v. 19* r>. 5* 1975. 

— INVESTIGATIONS 

PARTICLES AND FIELDS 

- PIONEER 6# BRIDGE — 

INVESTIGATION NAME- SOLAR WIND PLASMA FARADAT CUP 

NSSDC ID- 65-1C5A-C2 INVESTIGATIVE PROGRAM 

CODE EL-4* SCIENCE 

INVESTIGATION D I SC I PL INE ( S) 
PARTICLES AND FIELDS 
SPACE PLASMAS 


PERSONNEL 

PI - G.S. LEVY NASA-JPL 

BRIEF DESCRIPTION 

This experiment utilized measurements of the polarization 
of the spacecraft teleaetry signal to obtain measurements of 
the relative faraday rotation due to the interplanetary aediua 
and the earth's ionosphere. 

PIONEER 7* LEVY — 

INVESTIGATION NAME- SUPERIOR CONJUNCTION FARADAY ROTATION 

NSSDC ID- 66-075A-08 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C I PL IN E (S ) 

HIGH ENERGY ASTROPHYSICS 


PERSONNEL 

PI - H.S. BRIDGE 
01 - A.J. LAZARUS 
01 - F. SCHERB 

BRIEF DESCRIPTION 

A multigrid Faraday cup with two seaic ircular* coplanar 
collectors was used to study tolar wind ions and electrons. 
The instruaent had 14 contiguous* energy-pe r-cha rge (E/D) 

channels between 75 and 9485 V fcr positive ions# and fcvr 
energy-per-charge channels between 90 and 1580 V for electrons. 
The instruaent view axis was perpendicular to the spacecraft 
spin axis and parallel to the ecliptic plane. The line 
separating the two collectors lay in the ecliptic plane* 

enabling a rough dete ra i nat io n of solar wind bulk flow 

perpendicular to the ecliptic plane. During every second 

spacecraft rotation and at one voltage level* the sua of the 

currents froa the collectors was obtained in 28 contiguous 
11.25-deg angular sectors (froa -45 deg to 270 deg* with 0 deg 
being the spacecraft-sun line). The eight aeasureaents about 
the sun-earth tine (-45 deg to *45 deg) were teleaetered* but 
only the largest aeasureaent in each succeeding 45-deg interval 
(45 deg to 270 deg) was teleaetered. In addition* during this 
rotation* the current froa one of the collectors was aeasured 
in all twenty-eight 11.25-deg sectors* and the largest was 
identified and teleaetered Iboth magnitude and sector). A 
complete set of positive ion aeasureaents and one energy 
channel of electron aeasureaents were completed every 32 s. 
The time between each 32-s group cf measurements variec with 
the bit rate. For a more complete description, see J. Geophys. 
Res.# v. 71# p. 3787-3791# August 1966. 

PIONEER 7* BRIDGE 

INVESTIGATION NAME- SOLAR WIND PLASMA FARADAY CUP 

NSSDC ID- 66-075A-02 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I SC IPLI NE (S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - H.S. BRIDGE MASS INST OF TECH 

BRIEF DESCRIPTION 

A aultigrid Faraday cup with two seaici rcular# coplanar 
collectors was used to study solar wind ions and electrons. 
The instruaent had 14 contiguous energy-per-charge channels 
between 75 and 9485 V for positive ions and four 
energy-per-charge channels between 115 and 1600 V tor 
electrons. The instrument view axis was per pend icu lar to the 

spacecraft spin axis and parallel to the ecliptic plane. The 
line separating the two collectors lay in the ecliptic plane# 
enabling a rough de term i na ti 0 n cf solar wird bulk flew 
perpendicular to the ecliptic plane. During every second 
spacecraft rotation and at one voltage level* the sua of the 
currents froa the collectors was obtained in 28 contiguous 
11.25-deg angular sectors (from -45 deg to 270 deg* with 0 deg 
being the spacec r a f t -sun line). The eight aeasureaents about 
the sun-earth line (-45 deg to *45 deg) were teleaetered* but 
only the largest measurement in each succeeding 45-deg interval 
(45 deg to 270 deg) was teleaetered. In addition# during this 
rotation the current from one of the collectors was measured in 
all twenty-eight 11.25-deg sectors* and the largest was 

identified and telemetered (both magnitude and sector). A 
complete set of positive ion aeasureaents and one electron 
measurement were completed every 32 s. The time between each 
32-s group of aeasureaents variec with the bit rate. The 
experiment worked well from launch until it became inoperable 
in November 1972. For more complete information* see J. 
Geophys. Res.* v. 71# pp. 3787-3791, August 1966. 

PIONEER 6# LEVY 

INVESTIGATION NAME- SUPERIOR CONJUNCTION FARADAY ROTATION 

NSSDC 10- 65-1Q5A-C8 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I SC I PL I NE ( S ) 

HIGH ENERGY ASTROPHYSICS 


MASS INST Of TECH 
HASS INST Of TECH 
U OF WISCONSIN 


PERSONNEL 

PI - G.S. LEVY NASA-JPL 

BRIEF DESCRIPTION 

This experiment utilized aeasureaents of the polarization 
of the spacecraft teleaetry signal to obtain measurements of 
the relative Faraday rotation due to the interp lane t ar y medium 
and the earth's ionosphere. 

PIONEER 9, WOLFE 

INVESTIGATION NAME- SOLAR PLASMA DETECTOR 


NSSDC ID- 68-100A-02 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 


INVESTIGATION D I SC I PL INE (S > 
SPACE PLASMAS 
PARTICLES AND FIELDS 


PERSONNEL 

PI - J .H. WOLFE 
01 - D.D. HCK1B8IN 


nasa-arc 

nasa-arc 


BRIEF DESCRIPTION 

A truncated hemispherical electrostatic analyzer (120-deg 
total pa ral lei -plat e curvature) with three contiguous current 
collectors was used to study the directional intensity of the 
electrons anc positive ions in the solar wind. Ions were 
detected in 30 logarithmically epuispaced energy per unit 
charge (E)G) steps from 150 to 15,000 V. There was an electron 
mode of operation in which electrons were measured in 14 
logarithmically equispaced E/a steps ranging froa 12 to 1000 V. 
There was also a zero E/Q, or background, step. The three 
collectors aeasured particles incident froa three different 
contiguous angular intervals relative to the spacecraft 
equatorial plane (same as the ecliptic plane). Two collectors 
aeasured flux from 10 to 85 deg on either side of the 
spacecraft equatorial plane, and the third measured flux in a 
20-deg interval centered on the spacecraft equatorial plane. 
As the spacecraft was spinning# fluxes were aeasured in 23 
possible 2-13/16-deg-wide azimuthal angular sectors. Seventeen 
of these sectors were contiguous and bracketed the solar 
direction. The remaining six sectors were widely spaced. The 
instrument had three modes of data collection: polar scan# 
azimuthal scan* and maximum flux. At the two highest bit rates 
(512 and 256 bps)# the polar-scan mode was alternated with the 
azimuthal scan mode at each E/9 step. In the polar-scan mode# 
all three collectors were observed* and the peak flux obtained 
and the aziauthal direction (to 2-13/16 deg) of the observation 
were reported for each collector. In the azimuthal scan mode# 
the peak flux observed in the 23 azimuthal sectors was recorded 
for the central collector at each E/9 step. At the low bit 
rates (64* 16* and 8 bps)# the aaxiaua flux mode was used at 
each E/9 step followed by either (l) for ions# a polar scan and 
an aziauthal scan at that E/Q step where the peak flux 
aeasureaent during the aaxiaua flux mode was obtained* or (2) 
for electrons* a polar scan and an azimuthal scan at E/9 = ICO 
V. In the maximum flux mode* only the central collector was 
observed* and the peak flux obtained and the aziauthal 
direction (to 2-13/16 deg) of the observation were reported. A 
complete set of measurements consisted of seven sets of ion 
aeasureaents (at each E/fi step) and one set of electron 
aeasureaents (at each E /9 step). At the high bit rates (512 
and 256 bps) one set of ion measurements took 62 s and one set 
of electron measurements, 38 s. At the low bit rates (64, 16* 
and 8 bps), one set of ion measurements took 37 s and one set 
of electron aeasureaents, 28 s. At 64 bps, a complete set of 
measurements (seven ions plus one electron) was taken and 
telemetered every 402.5 s. At 16 bps, it took 1610 s* and, at 
8 bps, it took 3220 s. 


HELIOS-A, R0SEN8AUER 
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PERSONNEL 
PI - H.R. 
01 * H . 

01 - J .H . 


MPI-AERONOMY 

MPI -E XTRATERR PHYS 

NASA-ARC 


BRIEF DESCRIPTION 

This experiment (El) employed three pUsn analyzers fcr 
positive ions and one for electrons. All detectors were 
■ounted normal to the spin axis. Positive ions with energy pet 
charge within the range 0.155 to 15.32 keV/Q were Measured ir 
two angular dimensions using a combination of a hemispherical* 
a guadrispheri cal * and a sinusoidally shaped electrostatic 
analyzer. Electrons with energy from 0.5 to 1660 eV were 
measured with a he ■ i spher i ca l electrostatic aralyzer in one 
dimension. The experiment operated in several modes* with 
differing time resolution depending in detail on telemetry 
format and satellite bit rate. Typical time resctution was cr. 
the order of a minute. Also* whenever the spec ial shock alarm 
mode was triggered by experiments -04 or -01* 
high-time-resolution plasma data for a period before and after 
the event was recorded into spacecraft memory for later 
transmission. Because the spacecraft body was dielectric* 
sheath potentials of up to 100 eV degraded the usefulness of 
data taken in the lower e le c t r cr-energy channels. This 
phenomenon was judged to have minimaL effects on the usefulness 
of the ion data. For more detailed information see p. 226 of 
Raumfahrtforschung* v. 19* n. 5* 1975. 

HELIOS-B* R0SENBAUER 


INVESTIGATION NAME - PLASMA DETECTORS 


NSSDC ID- 76-0C3A-09 INVESTIGATIVE PROGRAM 
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MPI-EXTRATERR PHYS 
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BRIEF DESCRIPTION 

This experiment (El) employed three plasma analyzers for 
positive ions ano one tor electrons. All detectors were 
mounted normal to the spin axis. Positive ions with energy per 
charge within the range 0.155 to 15.32 keV/8 were measured in 
two angular dimensions using a combination of a hemispherical* 
a quadr i sphe r i ca l * and a s i nu so i d a 1 1 y - shaped electrostatic 
analyzer. Electrons with energy from 0.5 to 1660 eV were 
measured with a hemispherical electrostatic analyzer in one 
dimension. The experiment operated in several modes with 
differing time resolution depending in detail on telemetry 
format and satellite bit rate. Typical time resolution was on 
the order of a minute. Also* whenever the special shock alarm 
mcde was triggered by experiments -04 or -01* 
high-time-resolution plasma data for • period starting before 
and ending after the event were recorded into spacecraft memory 
fer later transmission. Because the spacecraft body was coated 
with a conductive coating* the sheath potentials were about 5 
eV* causing far less degradation in the usefulness of data 
taken in the lower electron energy channels than on the 
Helics-A spacecraft* and almost no effect on the ion oata. Fcr 
more detailed information see p. 226 of Raumfahrtforschung* v. 
19* n. 5* 1975. 


HELIOS -A* GURNETT 


sampling rate of the spectrum data in this mode was 14.2 
samples per s for each channel. One half of the dipole antenna 
failed to extend properly and was short circuited to the 
spacecraft ground. The resultant conf igurat ion was that of a 
monopole which was calculated to have an effective length of 
approximately 8 a. The primary detrimental effects were the 
loss of 6 dB in E field sensitivity due to the shortened 
antenna and the increase in the 178 kH* channel by 25 dB . 
solar pell a nd sheath effects caused interference in the lowest 
6 channel* (*h’c h “a* l*** s*v*rm with increasing channel 
frequency). For more details* sec J. Geophys. Res.* v. 82* p. 
632* 1975* and p. 245-247 of Rauaf ahrff orschwng* v . i9, n . 5* 
1975. 
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U OF IOWA 
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BRIEF DESCRIPTION 

This experiment (E5a) shared the 32-m* tip-to-tip* 
electric antenna with experiments -05 and -06. The instrument 
consisted of a 16-channel spectrum analyzer with approximately 
logar ithmical ly equispaced center frequencies* 16 log 
compressors* 16 R-C integrators for averaging the 
log-compressed* electric field amplitude between readouts* and 
16 peak detectors which were reset after readout. The 16 
averages ano 16 peak log values were sampled almost 
simultaneously. The channels covered the frequency range of 
about 20 Hz to 200 kHz* with four channels per decade of 
frequency. The log compressors bad a dynamic range Cf 100 dB. 
Sampling rate depended in detail on the spacecraft bit rate and 
telemetry format. The fastest real-time telemetered rate was 
for 16 averages and 16 peak values to be sampled every 1.125 s. 
Whenever a very strong signal was detected in a pre-selected 
channel* the shock alarm data mode was initiated in which the 
electric field spectrum* magnetic field* and plasma data were 
recorded into spacecraft memory for a period starting before 
and terminating after the triggering signal time. The maximum 
sampling rate of the spectrum data in this mode was 14.2 
samples per s for each channel. Interference* caused by solar 
cell noise* occurred primarily in the lowest six channels* and 
harmonics were related to the spin frequency and the spacecraft 
sheath. However* a combination of factors* including the 
croptr deployment of the dipole antenna and the conductive 
spacecraft coating* resulted in data from this spacecraft being 
of higher quality than data from Helios-A. For further 
details* see pp. 245-247 of Raumf ahrtf orschung* v. 19* n. 5* 
1975. 


PIONEER 8* SCARF 

INVESTIGATION NAME- PLASMA WAVE DETECTOR 


NSSDC ID- 67-123A-07 


INVESTIGATIVE PROGRAM 
CODE EL-4* SCIENCE 


INVESTIGATION NAME- SOLAR WIND PLASMA WAVE 


NSSDC ID- 74-097A-C4 


INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P* SCIENCE 


INVESTIGATION D I SC I PLI NE ( S ) 

IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELDS 


PERSONNEL 

PI - D.A. 
01 - P.J . 
01 - S.J . 
01 - R.G. 


GURNETT 

KELLOGG 

BAUER 

STONE 


U OF I Ow A 
U OF MINNESOTA 
GRAZ U 
NASA-GSFC 


BRIEF DESCRIPTION 

This experiaent (E5a) shared the 32 m* tip-to-tip 
electric antenna with experiments - C 5 and -06. The instrument 
consisted of a 16-channel spectrum aralyzer with a pprox i»a t e ly 
logarithmically equispaced center frequencies* 16 log 
compressors* 16 R-C integrators for averaging the log 
ccwpressed electric field amplitude between readouts* and 16 
peak detectors which were reset after readout. The 16 averages 
and 16 peak log values were sampled almost simultaneously. The 
channels covered the frequency range of about 20 Hz to 20C kHz* 
with four channels per decade of frequency. The Ico 
compressors had a cynamic range Of 100 d8. Sampling rate 
depended in detail on the spacecraft bit rate and telemetry 
format. The fastest real-time telemetered rate was for 16 
averages and 16 peak values to be sampled every 1-125 s. 
whenever a very strong signal was detected in a pre-selected 
channel* the shock alarm data mode was initiated in which the 
electric field spectrum* magnetic field* and plasma data were 
recorded into spacecraft memory for a period starting before 
and terminating after the triggering signal time. The maximum 


INVESTIGATION D I $ C I PL IN E (S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.L. SCARF TRW SYSTEMS GROUP 

01 - I.M. GREEN TRW SYSTEMS GROUP 

BRIEF DESCRIPTION 

Electrostatic and electromagnetic plasma waves were 
measured in the solar wind near 1 AU using an unbalanced dipole 
antenna. The 423-MHz Stanford University antenna* which served 
as the sensor* was capacitively coupled to three channels. 
Channel 1 was a 15 X bandpass filter centered at 400 Hz* a 
typical interplanetary electron cyclotron frequency. Channel 2 
was a 15 X bandpass filter centered at 22 kHz* a typical 
interplanetary electron plasma frequency. The broadband 
channel from 100 Hz to 100 kHz was fed into a count rate meter 
that measured the number of positive going pulses per unit time 
having amplitudes large enough to cross the present trigger 
level. The trigger level was varied in 16 steps per telemetry 

sequence. The trigger levels together with the count rate at 
each level gave a measure of the broadband power spectrum. 
Almost all of the time this measurement amounts to the power 
spectrum at near 100 Hz. At the highest telemetry rate of 
Pioneer 8* this sequence was repeated every 7.47 min. 

PIONEER 9* SCARF 

INVESTIGATION NAME- ELECTRIC FIELD DETECTOR 
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NSSDC 10“ 68-10QA-Q7 


INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 


NSSDC ID- 66-075A-03 


INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 


INVESTIGATION DISCIPLINED) 
PARTICLES AND FIELDS 
SPACE PLASMAS 

PERSONNEL 

PI - F.L. SCARF TRW SYSTEMS GROUP 

01 - I.M. GREEN TRW SYSTEMS GROUP 

01 - G.M. CROOK GAINES M. CROOK ASSOC 

01 - R.W. FREDERICKS TRW SYSTEMS GROUP 

BRIEF DESCRIPTION 

Electrostatic and electromagnetic plasma waves were 
treasured in the solar wind near 1 All using an unbalanced 
electric dipole antenna. The 423-MHz Stanford University 
antenna# which served as the sensor# was capacitively coupled 
to three telemetry channels. Channel 1 was a 15 X bandpass 
filter centered at 400 Hz# and charnel 2 was i IS I bandpass 
filter centered at 30 kHz. These channels were each sampled 64 
tines per telemetry sequence. Channel 3 was a broadband 100-Hz 
to 100-kHz channel. The broadband channel was fed into a 
count-rate meter that measured the number of posi ti ve-gc irg 
pulses per unit time having amplitudes large enough to cross 
the present trigger level. The trigger level was varied 
through eight steps# eight tires per telemetry sequence. The 
trigger levels# together with the count rate at each level# 
gave a measure of the broadband power spectrum. Due to ambient 
conditions# these data usually represented the power at about 
100 Hz. The telemetry sequence was repeated over time 
intervals from 7 min 28 s to 472 min 52 s. 

PIONEER 6# WOLFE 

INVESTIGATION NAME- ELECTROSTATIC ANALYZER 

NSSDC ID- 65-105A-C6 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D IS C 1PL I NE ( S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - J.H. WOLFE NASA-ARC 

BRIEF DESCRIPTION 

A quadr ispher i cal electrostatic anelyier with eight 
contiguous current collectors was used to study the directional 
intensity of electrons and positive ions in the solar wind. 
Ions were detected in 16 logarithmically equispaced 
energy-per-charge (E/Q) steps from 2C0 to 10#000 V. There was 
an electron mode of operation in which electrons were measured 
in eight logarithmically equispaced E /Q steps ranging from 1 to 
500 V. The eight collectors measured particles incident from 
eight different contiguous angular intervals relative to the 
spacecraft equatorial plane (same as the ecliptic plane). 
There were four 15-deg intervals# two 20-deg intervals# and two 
3C-deg intervals. As the spacecraft was spinning# fluxes were 
measured in 15 aziruthal angular sectors. Eight of these 
sectors were 5-5/8 deg wide# were contiguous# and bracketed the 
solar direction. The remaining seven sectors were 45 deg wide. 
Three different modes of data collection were used. At the 
highest bit rate (512 bps)# the full scan mode was alternated 
with the maximum flux mode at each E/Q step. In the full scan 
aode# the maximum flux observed in each of the 15 azimuthal 
sectors as the spacecraft rotated was recorded for a given 
single collector at a given E/Q step. During 24 successive 
operations of the full scan node (48 spacecraft revolutions)# 
the 16 ion E /Q steps and eight electron E /« steps were 
exercised for a given collector. During eight successive such 
periods# each of the eight collectors was exercised. The full 
cycle of full scan node data required 400 spacecraft 
revolutions (about 400 s). Such cycles were repeated without 
Irtcrruption at the high bit rate. In the maximum flux mode# 
for the E/Q step used in the preceding revolution of full scan 
mode operation# all collectors were observed for one 
revolution# and the maximum flux observed was reported# along 
with the number of the collector that observed it and the 
angular direction (2-13/16-deg resolution) of the observation. 
At the next highest bit rate (256 bps)# the short-scan mode was 
alternated every spacecraft revolution with the maximum-flux 
mode. The short-scan mode was the same as the full-scan nede# 
except that only the peak flux in each of the eight 
5-5/8-deg-wi de aziauthal sectors was recorded. Thus# this 
cyclt also took 4C0 spacecraft revolutions. At the low bit 
rates (64# 16# and 8 bps)# the maximum flux mode alone was 
used. Thus# no aziauthal distributions were measured. At the 
low bit rates# it took 32 s for a complete set of ion 
measurements and 16 s for a ccmplete set of electron 
measurements. At 64 bps# the ion and electron measurements 
were taken and telemetered every 84 s. At 16 bps# they were 
taken and telemetered every 336 s. At 8 bps# they were taken 
and telemetered every 672 S . 

PIONEER 7# WOLFE— 

INVESTIGATION NAME- ELECTROSTATIC ANALYZER 


INVESTIGATION D ISC I PLIN E (S > 
PARTICLES AND FIELDS 
SPACE PLASMAS 

PERSONNEL 

PI “ J.H. WOLFE NASA-ARC 

01 - R.W. SILVA TRW SYSTEMS GROUP 

BRIEF DESCRIPTION 

A quadr ispher leal elect rostat ic analyzer with eight 

contiguous current collectors was used to study the directional 
intensity of the electrons and positive ions in the solar wind. 
Ions were detected in 16 logarithmically equispaced energy per 
unit charge (E/Q) steps from 200 to 10#000 V. There was an 
electron mode of operation in which electrons were measured in 
eight logarithmically equispaced energy per charge steps 
ranging from 0 to 500 V. The eight collectors measured 
particles incident from eight different contiguous angular 
intervals relative to the spacecraft equatorial plane (same as 
the ecliptic plane). There were four 15-deg intervals# two 
20-dcg intervals# and two 30-deg intervals. As the spacecraft 
was spinning « lluxes were measured in 15 azimuthal angular 
sectors. Eight of the these sectors were 5-5/8 deg wide# were 
contiguous# and bracketed the solar direction. The remaining 
seven sectors were 45 deg wide. Three different modes of data 
collection were used. At the highest bit rate (512 bps)# the 
full scan mode was alternated with the maximum flux mode at 
each E/Q step. In the full scan mode# the maximum flux 
observed in each of the 15 azimuthal sectors as the spacecraft 
rotated was recorded for a given single collector at a given 
E/S step. During 24 successive operations of the full scan 
aode (48 spacecraft revolutions), the 16 ion E/Q steps and 
eight electron E/Q steps were exercised for a given collector. 
During eight successive such periods# each of the eight 
collectors was exercised. The full cycle of full scan mode 
data required 400 spacecraft revolutions (about 400 s). Such 
cycles were repeated without interruption at the high bit rate. 
In the maximum flux mode# for the E/Q step used in the 
preceding revolution of full scan mode operation# all 
collectors were observed for one revolution# and the maximum 
flux observed was reported along with the number of the 
collector that observes it and the angular direction 
(2-13/16-deg resolution) of the observation. At the next 
highest bit rate (256 bps)# the short scan mode was alternated 
every spacecraft revolution with the maximum flux mode. The 
short scan mode was the same as the full scan# except that only 
the peak flux in each of the eight 5-5/8-d«g-w ide azimuthal 
sectors was recorded# thus# this cycle also took 400 spacecraft 
revolutions. At the low bit rates (64# 16# and 8 bps)# the 
maximum flux mode alone was used. Thus# no azimuthal 
distributions were measured. At the low bit rates# it took 32 
s for • complete set of ion measurements and 16 s lor a 
complete set of electron measurements. At 64 bps# the ion and 
electron measurements were taken and telemetered every 84 s. 
At 16 bps# they were taken and telemetered every 36 s. At 8 
bps# they were taken and telemetered every 672 s. 

p IQNEER 8. WOLFE 
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NSSDC ID- 67-12 3A -02 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D IS C I PL INE (S ) 
PARTICLES AND FIELDS 
SPACE PLASMAS 

PERSONNEL 

PI - J.H. WOLFE NASA-ARC 

01 - D.D. MCKIBB1N NASA-ARC 

BRIEF DESCRIPTION 

A truncated hemispherical electrostatic analyzer (120-deg 
total parallel plate curvature) with three contiguous current 
collectors was used to study the directional intensity of the 
electrons and positive ions in the solar wind. Ions were 
detected in 30 logarithmically equispaced energy per unit 
charge (E/Q) steps from 150 to 15#000 V. There was an electron 
mode of operation in which electrons were measured in 14 
logarithmically equispaced E/Q steps ranging from 12 to 1000 V. 
There was also a zero E/Q# or background# step. The three 
collectors measured particles incident from three different 
contiguous angular intervals relative to the spacecraft 

equatorial plane (same as the ecliptic plane). Two collectors 
measured flux from io to 85 deg on either side of the 
spacecraft equatorial plane# and the third measured flux in a 
20-deg interval centered on the spacecraft equatorial plane. 
As the spacecraft was spinning# fluxes were measured in 23 
possible 2-13/16-deg wide azimuthal angular sectors. Seventeen 
of these sectors were contiguous and bracketed the solar 
direction. The remaining six sectors were widely spaced* The 
instrument had three modes of data collection# polar scan# 
azimuthal scan# and maximum flux. At the two highest bit rates 
(512 And 256 bps) the polar scan mode M a$ alternated with the 
azimuthal scan mode at each E/Q step. In the polar scan mode# 
all three collectors were observed# and the peak flux obtained 
and the aziauthal direction (to 2-13/16 deg) of the observation 
were reported for each collector. In the azimuthal scan mode# 
the peak flux observed in the 23 azimuthal sectors was recorded 
for the central collector at each E/Q step. At the low bit 
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rates (64# 16# and 8 bps)# the «ai<*u« flux aode was used at 

each E /Q step folloxec by either (1) for ions# a polar scan and 
an aziauthal scan at that E/Q step where the peak flux 
aeasureaent during the aaxiaua flux aode was obtained# or (2) 
ter electrons# a pclar scan and an aziauthal scar at E/a * ICO 
V. In the aaxiaua flux aode# only the central collector was 
observed# and the peak flux obtained and the aziauthal 
direction (to 2-13/16 deg) of the observation were reported- A 
coaplete set of aeasureaents consisted of seven sets cf for 
aeasureaents (at each E/a step) and one set of electron 
aeasureaents (at each E/Q step). At the high bit rates (512 
and 256 bps) one set of ion aeasureaents took 62 s and one set 
of electron aeasureaents 38 s. At the low bit rates (64# 16# 
and 8 bps)# one set of ion aeasureaents took 37 s and one set 
of electron aeasureaents 28 s. At 64 bps# a coaplete set of 
aeasureaents (sever ions plus one electron) was taken and 
teleaetcred every 402.5 s. At 16 bps# it took 1610 s# and# at 
8 bps# it took 3220 s. 

HEUOS-A# KEPPLER 

INVESTIGATION NAME- ENERGETIC ELECTRON AND PROTON DETECTOR 
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CODE EL-4/C0-0P# SCIENCE 

INVESTIGATION D I S C I PL I NE ( S ) 
PARTICLES AND FIELDS 


PERSONNEL 

PI - E. KEPPLER 

01 - B. VILKEN 

01 - D.J. WILLIAMS 


MPI-AERGhOMY 

MPI-AERONOMY 

NOAA-ERL 


Ness et al.# J. Geophys. Res.# v. 71# p. 3305# 1966. NSSDC has 
alt the useful data that exist from this investigation. The 
erratic coverage after Septeaber 1967 resulted in no useful 
data being reduced after that period. 

PIONEER 7# NESS 

INVESTIGATION NAME- SINGLE-AXIS MAGNETOMETER 

NSSDC ID- 66-075A-01 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D IS C IPL IN E (S > 
PARTICLES AND FIELDS 

PERSONNEL 

PI - N.F. NESS NASA-GSFC 

BRIEF DESCRIPTION 

A single# booa-aounted# uniaxial ftuxgate aagne t oaete r # 
with a dynaaic range of plus or ainus 32 nT and plus or sinus 
0.125-nT resolution# obtained a vector aagnetic fiald 

aeasureaent by aeans of three scalar aeasureaents taken at 
equal t fat intervals during each spacecraft spin period 
(approxiaately 1 s). At teleaetry bit rates less than or equal 
to 16 bps# t iae-averaged field data were returned froa the 
spacecraft. The detector perforaed well until February 1969# 
after which no further data were obtained. For further details 
see Rariani et al# J. Geophys. Res.# v. 75# p . 6037# 1970. 
NSSDC has all the useful data that exist froa this 

investigation. 

PIONEER 8# NESS 


BRIEF DESCRIPTION 

The objective of the experiaent (E8) was to study the 
origin and the distribution aechanisa of low-energy electrons 
and protons. The instruaent# a aagnetic spect roaet er # 
consisted of six see i conduc t or detectors with the field of view 
in the plane of the ecliptic. Species separation was achieved 
by an i nhoaogeneous aagnetic field oriented perpendicular to 
the particle path. Four electron and two proton detectors 
Measured electrons froa 20 tc 1000 keV and protens froa 80 to 
1COO keV. The proton aeasureaents were aadt with a 
two-detector telescope eaploying coincidence and 
anticoincidence logic. Both particle species were aeasured in 
16 energy channels through pulse-height analysis. For further 
inforaation see pp. 261-263 of Ra ua f a hrt f orschung# v. 19# n. 5# 
1975. 
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NSSDC ID- 67-123A-01 INVESTIGATIVE PR06RAM 

CODE EL-4/CO-OP# SCIENCE 

INVESTIGATION D I S C I PLIN E (S ) 
PARTICLES AND FIELDS 


PERSONNEL 

PI - N.F. NESS NASA -6S F C 

OI - S.C. CANTARANO CNR# SPACE PLASMA LAB 

OI - F. MARI AN I U OF RONE 

BRIEF DESCRIPTION 

A tingle# booa-aounted uniaxial fluxgate aagnet oaet er# 
with aode- dependent ranges of plus or ainut 32 nT and plus or 
ainus 96 nT and corresponding resolutions of plus or ainus 
0.125 nT and plus or ainus 0.375 nT # obtained a vector aagnetic 
field aeasureaent by aeans of three aeasureaents taken at equal 
tiae Intervals during each spacacraft spin period 
(approxiaately 1 s). At teleaetry bit rates less than or equal 
to 16 bps# averages were coaputed on board for transaission to 
earth. For further details# see Mariani and Ness# J . Geophys. 
Res.# v. 74# p. 5633# 1969. NSSDC has all the useful data 
that exist froa this Investigation. 


PERSONNEL 

PI - E. KEPPLER 

01 - B . W ILK E N 

01 - D.J. WILLIAMS 


MPI-AERONOMY 

MP1-AERONOMY 

NOAA-ERL 


BRIEF DESCRIPTION 

The objective of the experiaent (€8) was to study the 
origin and the distribution aechanisa of low-energy electrons 
and protons. The Instruaent# a aagnetic spe ct roaet tr# 
consisted of six seai conductor detectors with the field of view 
in the plane of the ecliptic. Species separation was achieved 
by an i nhoaogeneous aagnetic field oriented perpendicular to 
the particle path. Four electron and two preton detetters 
aeasured electrons froa 20 to 1000 keV and protons froa 80 to 
1COO keV. The proton aeasureaents were aade with a 
two-detector telescope eaploying coincidence and 
anticoincidence logics. Both particle species were aeasured in 
16 energy channels through pulse height analysis. for further 
inforaation see pp. 261-263 of Rauafahrtf orschung# v. 19# n. 5# 
1975. 
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PIONEER 9# SONETT 

INVESTIGATION NAME- TR1AXIAL MAGNETOMETER 

NSSDC ID- 68-10 0A -01 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S > 
PARTICLES AND FIELDS 

PERSONNEL 

PI * C.P. SONETT U OF. ARIZONA 

01 - O.S. COLBURN NASf-ARC 

BRIEF DESCRIPTION 

A booa-aounted# triaxial fluxgate aagnetoaeter wes used 
to study the interplanetary aagnetic field and its 
fluctuations. The sensors were orthogonally aownted with one 
axis parallel to the spacecraft spin axis. Upon coaaand# a 
aot or interchanged a sensor in the spin plane with the sensor 
along the spin axis# enabling Inflight deterainat ion of zero 
levels. Every 24 hours# the instruaent was coaaanded into a 
self-calibrate sequence# and this was often repeated after the 
sensors were flipped. The instruaent# which had a dynaaic 
range of plus or ainus 200 nT uith a resolution of plus or 
ainus 0.2 nT# was capable of inflight deaodulation of the 
signals received froa the two sensors in the spin plane. Each 
aagnetic field coaponent was digitized into a 10-bit teleaetry 
word. Nine aagnetic field coaponents# eoaprising three 

aagnetic field vectors# were transaitted In each spacecraft 
teteaetry fraae. 

HELIOS-A# NESS 


BRIEF DESCRIPTION 

A single# bcox-aounted uniaxial fluxgate aagnetoaeter# 
with a dynaaic range of plus or ainus 64 nT and plus or ainus 
0.25 -nT resolution, obtained a coaplete vector aagnetic field 
aeasureaent by aeans of three aeasureaents taken at equal tiae 
intervals during each spacecraft spin period (approxiaately 1 
s). At teleaetry bit rates less than or equal to 16 bps# 
averages were coaputed on board for transaission to earth. The 
instruaent worked well froa launch to July 6# 1970. No useful 
data were obtairec after that date. For further details# see 


INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS 

NSSDC ID- 74-097A-02 IN VE ST1 6ATI V€ PROGRAM 

CODE EL-4/C0-0P# SCIENCE 

INVESTIGATION D IS C IP L INE (S ) 
PARTICLES AND FIELDS 
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PERSONNEL 

PI - N.F. 
01 - F. 

01 - L.F. 
01 - S .C . 


NESS 
MARIAN! 
BURL AG A 
CANTARANO 


NASA-GSFC 
U OF ROHE 
NASA-GSFC 

CNR, SPACE PLASMA LAB 


BRIEF DESCRIPTION 

This experirent (E3) consisted of a boom-mounted, 
triaxlal-f luxgate magnetometer. An automatic inflight range 
switch system selected the optimum of four ranges that were 
minus to plus 16, 48, 144, and 432 nT per sensor. These had 
corresponding digitization resolutions of *i"us to plus 0.03, 
0.09, 0.28, and 0.84 nT. A sensor flipper was actuated every 
36 h to assist in sensor zero Level detera inat ion . For 
teleaetry bit rates above 256 bps, vector aeasureaents were 
aade at rates between 1 and 16 per s, depending on bit rates. 
At Lower bit rates, averages and variances were computed on 
board tor transmission to earth. 


variations cf the ambient magnetic field, a 
s hock -ident i f i cat ion computer triggered the storage of 
rapid-rate data- in the spacecraft memory. Two measurement 
ranges were used, plus or minus 100 and 400 nT with resolutions 
of plus or minus 0-2 and 0.8 nT, respectively. The instrument 
was equipped with a flipper mechanism, which re-oriented each 
sensor by 90 deg periodically. For detailed information, see 
p. 232 of Raumfah rtf orsc hung, v. 19, n. 5, 1975. 

P ION E ER 5, 

INVESTIGATION NAME- SEARCH-COIL MAGNETOMETER 

NSSDC ID- 60-001A-02 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D I S C I P L I N E (S > 
PARTICLES AND FIELDS 


HELIOS-B, NESS 

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS 

NSSDC ID- 76-0C3A-C2 INVESTIGATIVE PROGRAM 

CODE EL-4/CO-OP, SCIENCE 

INVESTIGATION D I S C I P L I NE ( S ) 
PARTICLES AND FIELDS 

PERSONNEL 


PI 

- N.F. 

NESS 

NASA-GSFC 

01 

- F . 

MAR I AN 1 

U OF ROME 

01 

-L.F. 

BURLAGA 

NASA-GSFC 

01 

- S.C. 

CANTARANO 

CNR, SPACE PLASMA LAB 


BRIEF DESCRIPTION 

This experiment (E3) consisted of a boom-mounted 
t riaxi al -f luxgate magnetometer. An automatic inflight range 
switch system selected the optimum of four rarges; minus to 
plus 16, 48, 144, and 432 nT per sensor. These had 
corresponding digitization resolutions of minus to plus 0.03, 
0.09, 0.28, and 0.84 nT. A sensor flipper was actuated every 
36 h to assist in sensor zero level determination. For 
telemetry bit rates above 256 bps, vector measurements were 
made at rates between 1 and 16 per s, depending on bit rates. 
At lower bit rates, averages and variances were computed cn 
board for transmission to earth. For further details, see pp . 
237-240 of Raum f ah rt f o rsc hung, v. 19, n. 5, 1975. 


FERS0NNEL 

PI - E.y. GREENSTADT TRW SYSTEMS GROUP 

01 - D.L. JUDGE U OF SOUTHERN CALIF 

01 - C.P. SONETT U OF ARIZONA 

BRIEF DESCRIPTION 

This search coil magnetometer, which was similar to those 
flown on Pioneer 1 and Explorer 6, was designed to study the 
interplanetary magnetic field. The detector consisted of a 
single search coil that was mounted on the spacecraft so that 
it measured the magnetic field perpendicular to the spacecraft 
spin axis. The magnetometer could measure fields from 1 
microgauss tC 12 milligauss. No inflight calibration was 
provided for. The experiment had both digital and anaLog 

outputs. The magnetometer amplitude and phase were sampled 
continuously for analog transmission and intermittently (every 
96, 12, and 1.5 s, depending on satellite bit rate) for digital 
transmission. Approximately 21,000 digital readings of the 
magnetic field amplitude were obtained. The last data were 
taken on May 6, I960. However, no information was obtained on 
the phase angle of the field about the spin axis. See Coleman, 
J. Geophys. Res., v. 69, p. 3051, 1964, for further details. 

HELIOS -A, NEUBAUER 

INVESTIGATION NAME- SEARCH COIL MAGNETOMETER 

NSSDC ID- 74-097A-03 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


HELIOS-A, NEUBAUER 

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS 

NSSDC ID- 74-097A-H1 INVESTIGATIVE PROGRAM 

CODE EL-4 /CO-OP, SCIENCE 

INVESTIGATION DISCIPLINED) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.M. NEUBAUER U OF KOLN 

01 - A. MA I ER BRAUNSCHWEIG TECH U 

BRIEF DESCRIPTION 

The instrueert (E2) consisted of a triaxial fluxgate 
magnetometer mounted on a 2.75-m boom to make magnetic field 
measurements up tc 4 Hz. Data from each axis were first sent 
through a low-pass filter with the 3 dB attenuation point at 4 

Hz. Depending on the teleaetry format and bit rate, the data 

were fed either into a time-averaging computer or directly 
connected to teleaetry. A shock identification computer 
triggered the storage of rap id- rate data in the spacecraft 
memory when there were discontinuities in the var iationx of the 
ambient magnetic field. Two measurement ranges were used, plus 
or minus 100 and 400 nT with resolutions of plus or minus 0.2 
and 0.8 nT , respectively. The instrument was equipped with a 
flipper mechanism, which reoriented each sensor by 90 deg 
periodically. For detailed information, see p. 232 of 

Rauaf ahrt f orsc hung, v. 19, n. 5, 1975. 

HELIOS-B, NEUBAUER 

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS 

NSSDC ID- 76-003A-01 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


INVESTIGATION DISCIPLINE (S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.M. NEUBAUER U OF KOLN 

01 - G. DEHMEL BRAUNSCHWEIG TECH U 

BRIEF DESCRIPTION 

This experiment <E4) was designed to investigate the 
magnetic component of electromagnetic waves in the solar wind 
from 0.3 to l .0 AU. By means of its waveform channel (WFC) the 
rapid variations of the magnetic field were measured up from 
plus or minus 8.75 nT to plus or minus 275 nT in three 
orthogonal directions from 4 to 128 Hz. A spectrum analyzer 
observed the field components in the ecliptic plane and 
perpendi cu la r to it, to obtain the power spectral density and 
peak values tor eight logarithmically spaced channels in the 
range from 4.7 to 2200 Hz. Because of the large amount of data 
produced by this experiment, an adaptive data reduction was 
applied. For inte re sting time intervals selected by the 
fluxgate magnetometer (74-097A-01, Neubauer) or Gurnett (-04), 
waveform data could be read into an on-board memory at a rapid 
rate to be transmitted slowly afterwards. For more detailed 
information see p. 241 in Raumf ah rt f orsc hung , v. 19, n. 5, 
1975. 

HELIOS-B, NEUBAUER — 

INVESTIGATION NAME- SEARCH COIL MAGNETOMETER 

NSS0C ID- 76-003A-03 INVESTIGATIVE PROGRAM 

CODE IL-4/C0-0P, SCIENCE 

INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.M. NEUBAUER U OF KOLN 

01 - G. DEHMEL BRAUNSCHWEIG TECH U 


INVESTIGATION D IS C I PL INE ( S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.M. NEUBAUER U OF KOLN 

OI - A. MAIER BRAUNSCHWEIG TECH U 

BRIEF DESCRIPTION 

The i nst rumen t (E 2 ) c ons isted of a triaxial fluxgate 
magnetometer mounted on a 2.75-m boom to make magnetic field 
measurements up to 4 Hz. Data from each axis were first sent 
through a low-pass filter with the 3 dB attenuation point at 4 
Hz. Depending on the telemetry format and bit rate, the data 
were fed either into a time -aver aging computer or directly 
connected to telemetry. when there were discontinuities in the 


BRIEF DESCRIPTION 

This experiment (E4) was designed to investigate the 
magnetic component of electromagnetic waves in the solar wind 
from 0.3 to 1.0 AU. By means of its waveform channel (wFC), 
the rapid variations of the magnetic field were measured up 
from plus or minus 8.75 nT to plus or minus 275 nT in three 
orthogonal directions from 4 to 128 Hz. A spectrum analyzer 
observed the field components in the ecliptic plane and 
perpendicular to it, to obtain the power spectral density and 
peak values for eight loga r i t hm i ca 1 1 y spaced channels in the 
range from 4.7 to 2200 Hz. Because of the large amount of data 
produced by this experiment* an adaptive data reduction w a s 
applied. For interesting time intervals selected by the 
fluxgate magnetometer (Neubauer) 76-003A-01, or Gurnett (-04), 
waveform data could be read into an onboard memory at a rapio 
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rate to be transmitted slowly afterwards. For more detailed 
information see p. 241 in Rauiliirt forschung, v. 19, n. 5/ 
1975 . 

PIONEER 5 , HINCKLER — 

INVESTIGATION NAME - ION CHAMBER AND GM TUBE 

NSSDC ID- 60-001A-03 INVESTIGATIVE PROGRAM 

CO OE El-4, SCIENCE 

INVESTIGATION DISC IPl I NE ( S ) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - J.R. VINCKLER U Of MINNESOTA 

01 - R.L. ARNOLOY U OF NEM HAMPSHIRE 

01 - R.A. HOFFMAN NASA-GSFC 

BRIEF DESCRIPTION 

This experiment consisted cf a Neher-type integrating 
ionization chamber and an AntOn 302 Geiger counter. The Geiger 
counter was mounted normal to the spacecraft spin axis. Due to 
the complex, nonuniform shielding of the detectors, the ion 
chamber responded quasi-omn idi r ect i cm l ly to protons greater 
than about 25 MeV while the Geiger counter responded 
quasi-omnidi rectional ly to protons greater than about 35 MeV. 
Energy thresholds for qua si-omn i d i ret t i ona l responses to 
electrons were approximately 1.6 and 2.9 MeV for the ion 
chamber and Geiger counter, respectively. Counts from the 
Geiger counter and pulses from the ion chamber were accumulated 
in separate registers and telemetered by both analog and 
digital systems. The experiment perfcrmed normally from launch 
through May 17, i960. Telemetry noise limited the timespan of 
useful data to the period from launch through April 29, i960. 

PIONEER 5, SIMPSON 

INVESTIGATION NAME- PROPORTIONAL COUNTER TELESCOPE 

NSSDC ID- 60-OClA-fll INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
MAGNETOSPHER IC PHYSICS 
PARTICLES AND FIELDS 

PERSONNEL 

PI - J.A. SIMPSON U OF CHICAGO 

01 - C .Y . FAN U OF ARIZONA 

01 - P. MEYER U OF CHICA60 

BRIEF DESCRIPTION 

A triple coincidence omnidirectional proportional counter 
telescope was used to observe terrestrial trapped radiation and 
solar particles (protons E>75 MeV, electrons E>13 MeV). 
Measurements were obtained for about 2 months during which a 
week of quiescent magnetic field conditions followed by two 
geomagnetic storms closely spaced in time occurred. The date 
of transmission of the last useful information was May 16, 
i960. 

PIONEER 6, SIMPSON 

INVESTIGATION NAME- COSMIC-RAY TELESCOPE 

NSSDC ID- 65-1 05A-03 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION DISCIPLINE <S ) 
PARTICLES AND FIELDS 
COSMIC RAYS 

PERSONNEL 

PI - J.A. SIMPSON U OF CHICAGO 

01 - J.C. LAMPORT U OF CHICAGO 

BRIEF DESCRIPTION 

This experiment used a chmrged-part icle telescope 
composed of four silicon solid-state detectors to study the 
anisotropy and fluctuations of solar protons and alpha 
particles. The proton energy ranges sampled were 0.6 to 13.9 
MeV, 13.9 to 73.2 MeV, 73.2 to 175 MeV, and £>175 MeV. The 
alpha particle energy ranges sampled were 2.4 to 55.6 MeV# 55.6 
to 293 MeV, and E>294 MeV. The time resolution ranged from 
atout one measuremert per 0.4 s to afcout one measurement per 28 
s depending on the telemetry bit rate. The detector was 
mounted so that it made a 360-deg scan in the ecliptic plane 
about once per s. Pulse-height analysis of detector Dl output 
(128 channel) ard D3 output (32 charnel) was accomplished for 
the last event prior to each telemetry readout for the 
experiment. For further details, see Fan et ml., J. Geophys. 
Res., v. 73, p. 1555, 1968. 

PIONEER 7, SIMPSON 

INVESTIGATION NAME- COSMIC-RAY TELESCOPE 


NSSDC 10- 66-075A-06 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D ISC IPL INE (S ) 
PARTICLES AND FIELDS 
COSMIC RAYS 

PERSONNEL 

PI - J.A. SIMP Son u Of CHICAGO 

01 - C.Y. FAN U OF ARIZONA 

01 - J.E. LAMPORT U OF CHICAGO 

BRIEF DESCRIPTION 

This experiment used a charged particle telescope 

composed of four silicon solid-state detectors to study the 
anisotropy and fluctuations of solar protons and alpha 

particles. The proton energy ranges sampled were 0.6 to 12.7 
MeV, 12.7 tc 73.0 MeV, 73.0 to 165 MeV, and E>165 MeV. The 
alpha particle energy ranges sampled were 2.5 to 52 MeV, 52 to 
280 MeV, and E>280 MeV. Thm time resolution ranged from about 
one aeasureaent per 0.4 s to about one measurement per 28 s 

depending on the telemetry bit rate. The detector was mounted 

so that it made a 360-deg scan in the ecliptic plane about once 
per second. 

PIONEER 8, WEBBER 

INVESTIGATION NAME- COSMIC-RAY GRADIENT DETECTOR 

NSSDC ID- 67-123A-06 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D IS C IPL IN E (S ) 
PARTICLES AND FIELDS 
COSMIC RAYS 

PERSONNEL 

PI - W.R. WEBBER U Of NEW HAMPSHIRE 

BRIEF DESCRIPTION 

This experiment utilized a telescope comprised of five 
solid-state sensors, a Cerenkov detect or, and an 

anticoincidence shield. Th« telescope axis was perpendicular 
to the spacecraft spin axis. As deteraintd by two coincidence 
modes and electronic discrimination of sensor output pulses, 
particles measured were electrons in three contiguous energy 
intervals between 0.34 and 8.4 MeV, protons in six contiguous 
energy intervals between 3.49 and 64.3 MeV (one of five count 
rates was due to the sum of counts in two noncontiguous energy 
intervals), and alpha particles in four contiguous energy 
intervals between 6.64 and 64.1 MeV/nucleon (one of three count 
rates was due to the sum of counts in two noncontiguous energy 
intervals). A third coincidence mode measured the sum of 
counts due to electrons above 0.6 MeV and nuclei above 14 
MeV/nucleon. A fourth coincidence mode measured the sum of 
nuclei above 42 MeV/nucleon and electrons above 5.1 MeV. 
Spacecraft spi n -i ntegrm ted directional fluxes were measured in 
the various modes. Accumulation times and readout intervals 
were dependent on the telemetry bit rate and were typically in 
tens of seconds. In all cases, they were longer than the 
spacecraft spin period. At low telemetry bit rates accumulator 
saturation rendered some counting mode's to be of no value. For 
further details, see J. Geophys. Res., v. 76, p. 1605# 1971. 

PIONEER 6. MCCRACKEN 

INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 

NSSDC ID- 65-1Q5A-05 INVESTIGATIVE PROGRAM 

CODE EL -4 /CO -OP, SCIENCE 

INVESTIGATION D I SC IPUNE (S ) 
PARTICLES AND -FIELDS 
COSMIC RAYS 

FEBS0NNEL 

PI - K.G. MCCRACKEN CSIRO 

01 - W.C. BARTLEY DOE HEADQUARTERS 

01 - U.R. RAO ISRO SATELLITE CENTER 

BRIEF DESCRIPTION 

This experiment was designed primarily to measure the 
directional character istics of galactic and solar cosmic-ray 
fluxes. The particle detector was a Csl (Tl) scintillator 
crystal that was set into an anticoincidence plastic 

scintillator collimator cup. Separate photomultiplier tubes 
viewed the two scintillators. Pulses from the Csl crystal 
unaccompanied by pulses froa the plastic scintillator were 
sorted by a three-window pulse-height analyzer, the windows 
corresponding to energy depositions of 7.4 to 44.0, 44.0 to 
77.1, and 123.8 to 303.8 MeV. Counts in the two lower energy 
windows were due mainly to protons with the window energies, 
while only particles of Z greater than or equal to 2 
contributed to the highest energy window count rate. (Protons 
above 90 Mev gave anticoincidence pulses.) For each energy 
window, counts were separately accumulated in each of four 
angular sectcrs as the spacecraft spun. Each angular sector 
was normally 89.5 deg in width, with the sun in the middle of 
one sector. However, when large fluxes vere encountered, each 
angular sector was reduced to 11.2 deg, with the sun near the 
midpoint between two sectors. A sp i n- int egr at ed (isotropic) 
mode, in which all particles depositing 7.4 MeV in the Csl 
crystal (no anticoincidence requirement) were counted, was also 
used. Accumulation times for each of the 12 directional modes 
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and for the omnidirectional mode varied between 14 s and 112 s 
(spacecraft spin period was about 1 s> depending on the 
telemetry bit rate. See Bartley et si.# Rev. Sci. Instrum.# v. 
38# p. 266# 1967# for a more detailed experiment description. 

— PIONEER 7# MCCRACKEN 


PIONEER 8# WEBBER 

INVESTIGATION NAME- COSMIC-RAY GRADIENT DETECTOR 

NSSDC ID- 67-12 3A -06 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 


INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 


NSSDC ID- 66“0 75 A -05 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I S C I PL I NE C S ) 
PARTICLES AND FIELDS 
COSMIC RAYS 


PERSONNEL 
PI - K.G. 
01 - W.C. 
01 - U.R. 


MCCRACKEN 

BARTLEY 

RAO 


CS1R0 

DOE HEAO&UARTERS 
I SRO SATELLITE CENTER 


BRIEF DESCRIPTION 

This experiment was designed primarily to measure the 
directional characteristics of galactic and solar cosmic ray 
fluxes. The particle detector was a Csl (Tl) scintillator 
crystal that was set into an anticoincidence plastic 
scintillator collirator cup. Separate photomultiplier tubes 
viewed the two scintillators. Pulses from the Csl crystal that 
were not accompanied by pulses fret the plastic scintillator 
were sorted by a three-window pulse-height analyzer# the 
windows corresponding to energy depositions of 7.2 to 47.4# 
47.4 to 64.5# and 64.5 to 81.2 MeV. No positive species 
identification was aaoe# although most of the counts in each 
window were usually due to protons with the window energies. 
For each energy window# counts were separately accumulated in 
each of four angular sectors as the spacecraft spun. Each 
angular sector was normally 89.5 deg in width# with the sun 
either near a sector boundary or in the middle of a sector# 
depending on the operating mode. However# when large fluxes 
were encountered# each angular setter was reduced to 11.2 deg# 
with the sun either in a sector or near the midpoint between 
two sectors. A sp i n- i nt egrated (isotropic) mode# in which all 
particles depositing 7.2 MeV in the Csl crystal (no 
anticoincidence reouirement) were counted# was also usee. 
Accumulation times for each of the 12 directional modes and for 
the omnidirectional mode varied between 14 and 112 s 
(spacecraft spin period was about 1 s) depending on the 
telemetry bit rate. See Bartley et al.# Rev. Sci. Instrum.# w. 
38# p. 266# 1967# for a more detailed experiment description. 


PERSONNEL 

PI - U.R. WEBBER 

BRIEF DESCRIPTION 

This experiment utilized a telescope comprised of five 
solid-state sensors# a Cerenkov detector# and an 
anticoincidence shield. The telescope axis was perpendicular 
to the spacecraft spin axis. As determined by two coincidence 
modes and electronic discrimination of sensor output pulses# 
particles measured were electrons in three contiguous energy 
intervals between 0.34 and 8.4 MeV# protons in six contiguous 
energy intervals between 3.49 and 64.3 MeV (one of five count 
rates was due to the sum of counts in two noncontiguous energy 
intervals)# and alpha particles in four contiguous energy 
intervals between 6.64 and 64.1 MeV/nucleon (one ol three count 
rates was due to the sum of counts in two noncontiguous energy 
intervals). A third coincidence mode measured the sum of 
counts due to electrons above C.6 MeV and nuclei above 14 
MeV/nucleon. A fourth coincidence mode measured the sum of 
nuclei above 42 MeV/nucleon and electrons above 5.1 MeV. 
Spacecraft spin-integrated directional fluxes were measured in 
the various modes. Accumulation times and readout intervals 
were dependent on the telemetry bit rate and were typically in 
tens of seconds. In all cases# they were longer than the 
spacecraft spin period. At low telemetry bit rates accumulator 
saturation rerdered some counting modes to be of no value. For 
further details# see J. Geophys. Res.# v. 76# p. 1605# 1971. 

FICNEER 9# WEBBER 

INVESTIGATION NAME- COSMIC-RAY GRADIENT 

NSSDC ID- 68-100A-06 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 


INVESTIGATION D I S C I PL I NE <S > 
PARTICLES and FIELDS 
COSMIC RAYS 


U OF NEW HAMPSHIRE 


PIONEER 9# MCCRACKEN 


INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 


NSSDC ID- 68 -10 0 A- 05 


PERSONNEL 

PI - K.G. MCCRACKEN 

01 - U.R. RAO 

01 - W.C. BARTLEY 

BRIEF DESCRIPTION 

This experiment consisted of a Csl scintillator and three 
solid-state telescopes. The Csl scirtillator was collimated by 
an anticoincidence plastic scintillator and had a conical 
aperture with a 38 ,2-deg half-angle. The scintillator look 
direction was centered in the ecliptic plane. Three 

solid-state detectcrs were oriented in a fan arrangement with 
respect to a fourth solid-state detector# such that each of the 
first three detectors formed a telescope with the fourth 
detector. Each of the three telescopes thus formed had an 

acceptance cone of 23-deg half-angle. The mean viewing 
directions of the telescopes were in the ecliptic plane and 48 
deg above and below that plane# respectively. Two concurrent 
modes of counting were employed. In the first moce# counts 
were accumulated in eight separate 45-deg intervals during the 
spacecraft spin# while# in the second# spin-integrated counts 
were acquired. In the first mode# the scintillator separately 
measured particles with energies in the ranges 7.4 to 21.5 
MeV/nucleon and 19.7 to 63.0 MeV/nucleon (no species 

discrimination) while each solid-state telescope separately 
measured protons in the energy ranges 3.3 to 3.6 MeV and 3.6 to 
6.7 MeV. In the second mode# the scintillator separately 
measured particles in six contiguous energy intervals between 
4.5 and 40 MeV/nucleon (interval lower limits at 4.5# 7.0# 9.6# 
13# 21# and 28 MeV/nucleon)# while each of the solid-state 

telescopes separately measured protons in the energy ranges 1 
to 8# 1 to 5# 1 to 3# and 4 to 6 MeV# and alpha particles in 

the energy range 4 to 8 MeV. During each 224-bit main 
telemetry frame# two first-mode 9-bit accumulators and one 
second-mode 9-bit accumulator were read out. Inflight 
calibration of the scintillator ane cf some of tke electronics 
was performed daily. See Bukata et al# IEEE Trans. Nuc . Sci.# 
NS -17 # pp. 18-24# 1970# for a tore detailed experiment 
descript ion. 


INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P# SCIENCE 

INVESTIGATION D I S C I PL I NE (S ) 
PARTICLES AND FIELDS 
COSMIC RAYS 


CSIRO 

I SRO SATELLITE CENTER 
DOE HEADQUARTERS 


PERSONNEL 

PI - W.R. WEBBER U OF NEW HAMPSHIRE 

BRIEF DESCRIPTION 

This experiment utilized a telescope comprised ol live 
solid-state sensors# a Cerenkov detector# and an 
anticoincidence shield. The telescope axis was perpendicular 
to the spacecraft spin axis. As determined by two coincidence 
modes and electronic discrimination of sensor output pulses# 
particles measured were (1) electrons in three contiguous 
energy intervals between 0.31 and 5.1 MeV# (2) protons in five 
contiguous energy intervals between 2.2 and 42 MeV# and (3) 
alpha particles in contiguous energy intervals between 5.8 and 
42 MeV/nucleon. A third coincidence mode measured the sum of 
counts due to electrons above 0.6 MeV and nuclei above 14 
MeV/nucleon. A fourth coincidence mode measured the sum of 
nuclei above 42 MeV/nucleon and electrons above 5.1 MeV. 
Spacecraft sp i n- i nt egrat ed directional fluxes were measured in 
the various modes. Accumulation times and readout intervals 

were dependert on the telemetry bit rate and were typically in 
tens of seconds. In all cases# they were longer than the 
spacecraft spin period. 

HELIOS-A# TRAINOR 

INVESTIGATION NAME- GALACTIC AND SOLAR COSMIC RAYS 


NSSDC ID- 74-097A-08 INVESTIGATIVE PROGRAM 

CODE EL -4 /CO-OP # SCIENCE 

INVESTIGATION 0 1 S C I PL IN E (S ) 
COSMIC RAYS 
PARTICLES AND FIELDS 


PERSONNEL 

PI - J.H. TRAINOR 
01 - E.C. ROELOF 
01 - B .J . TEEGARDEN 
01 - F.O. MCDONALD 
01 - K.G. MCCRACKEN 


NASA -GSFC 

APPLIED PHYSICS LAB 

NASA-GSFC 

NASA -GSFC 

CSIRO 


BRIEF DESCRIPTION 

The detector complement of this experiment (E7) consisted 
cf three separate delta E/delta x vs E telescopes and a 
proportional counter for monitoring solar x-rays in the ranqe 
2-8 keV. The high-energy telescope had a geometric factor of 
0.22 sq cm-sr and measured electrons in three ranges between 2 
and 8 MeV# and protons and alpha particles in three ranges 
between 20 and 56 MeV/n. Protons above 230 MeV are also 
measured. The first low-energy telescope (geometric factor was 
0.155 sq cm-sr) measured protons and z >1 particles in three 
ranges between 3 and 21 MeV/n. The second low-energy telescope 
(geometric factor was 0.015 sq cm-sr) measured protons in 
several ranges between 0.12 and 2.1 MeV# alpha particles in the 
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range* 0.6-2. 1 and 6-21.2 MeV/n* and electrons in four ranges 
between 0-12 and 2 NeV. For a ruiber of coincidence modes# 
counting-rate data sectored into eight 45-deg sectors were 
obtained. The data cycle tiae was dependent on the spacecraft 
telemetry rate (variable between 4096 and 8 bits/s) and format. 
Under optiaua conditions# five events per second were 
pulse-height analyzed and the rate data cycle was of the order 
of 5 ain. At the slowest coabination of bit rate and foraat# a 
ccaplete data cycle required about 2.5 h. See IEEE Trans, on 
Nuc. Sci.# NS-22# p. 570# 1975# and Rauaf ahrt f orsc hung* v. 19# 
n. 5# pp. 258-260# 1975# for further details. 


HELIOS-8# TRAINOR- 


INVESTIGATION NAME- GALACTIC AND SOLAR COSMIC RAYS 


NSSDC ID- 76“0 03 A - 08 


INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P# SCIENCE 

INVESTIGATION D I SC I PL I N E <$ ) 
PARTICLES AND FIELDS 
COSMIC RATS 


PERSONNEL 

PI - H. KUNOW 

01 - G.H. MIBBEREN1 

01 - G. GREEN 

01 - M. MUELLER-MELLIN 

Ol - N. WITTE 

01 - H. HEHPE 


U OF KIEL 
U OF KIEL 
U OF KIEL 
U OF KIEL 
U OF KIEL 
U OF KIEL 


PI 

- J ,H. 

TRAINOR 

NASA-GSFC 

n. 5* 1975. 

01 

- E.C. 

R0EL0F 

APPLIED PHYSICS LAB 


01 

- B.J . 

TEEGARDEN 

NASA-GSFC 


01 

- F .B. 

MCDONALD 

NASA-GSFC 


01 

- K.G. 

NCCRACKEN 

CSIR0 

RADIO SCIENCE 


BRIEF DESCRIPTION 

The objective of the experiment <E6) Was *o vturfy 
high-energy# charged# cosaic-ray particles of solar# planetary# 
and galactic origin in interplanetary space. Protons and alpha 
particles with energies > 1.3 MeV/rucleon# and electrons >0.3 
Hev were aeasured within i nterplanet ar y space over the range 
froa 0.3 to 1.0 AH . The instruaent# a particle telescope with 
e 55-deg field of view# consisted of five seaiconductor 
detectors# one sapphi re Cerenkov counter# and on# scintillation 
counter* all enclosed by an anticoincidenca cylinder. The 
telescope was calibrated prior to launch using radioactive 
sources# particle accelerators* and ground-leval auoni. It 
aeasured proton* and alpha particles in six channels <1.3-3. 3# 
3.3-13# 13-27# 27-37* 37-45* and >45 MeV/nydeon) and tlectrons 
in five energy channels <0.3-0. 8* 0.8-2# 2-3# 3-4# and >4 NeV). 
for aore details see pp. 253-257 of Rauaf ahrt lor tchung* v. 19# 


BRIEF DESCRIPTION 

The detector coepleaent of this experiaent <E7) consisted 
of three separate delta E/delta x vs E telescopes and a 
proportional counter for aonitoring solar X rays in the range 
2*8 keV. The high-energy telescope had a geoaetric factor of 
0.22 sq ca-sr and aeasured electrons in three ranges between 2 
and 8 MeV# and protons and alpha particles in three ranges 
between 20 and 56 MeV/n. Protons above 230 NeV were also 
aeasured. The first low-energy telescope (geoaetric factor was 
0.155 sq ca-sr) aeasured protons and z >1 particles in three 
ranges between 3 and 21 MeV/n. The second low-energy telescope 
(geoaetric factor was 0.015 sq ce-sr) aeasured protons in 
several ranges between 0.12 and 2.1 MeV# alpha particles in the 
ranges 0. 6-2.1 and 6-21.2 MeV/n# and electrons in four ranges 
between 0.12 and 2 MeV. For a nuaber of coincidence aodes# 
counting data sectored into eight 45-deg sectors were obtained. 
The data cycle tire was dependent on the spacecraft teleaetry 
(variable between 4C96 and 8 bits/s) and foraat. Under optiaua 
conditions# five events per 5 are pulse-height analyzed and the 
rate data cycle was on the order of 5 ain. At the slowest 
coabination of bit rate and foraat* a coaplete data cycle 
required about 2.5 h. For further cetails see IEEE Trans, on 
Nuc. Sci.# NS-22* p. 570* 1975* and pp . 258-260 of 

Rauafahrt f orschung* v. 19* n. 5* 1975. 

HEL10S-A, KUNOW 


PIONEER 6* ANDERSON 

INVESTIGATION NAME- CELESTIAL MECHANICS 

NSSDC ID- 65-105A-O7 INVESTIGATIVE PROGRAM 

CODE EL-4# SCIENCE 

INVESTIGATION D I SC I PLIN E (S ) 

celestial mechanics 

PERSONNEL 

PI - J.D. ANDERSON NASA-JPL 

BRIEF DESCRIPTION 

The purpose of this experiaent was to use the tracking 
data froa the aission to obtain priaary det eral nat ions of the 
risses of the earth and aoon* the astronoaical unit# and the 
oscillating eleaents of the orbit of the earth. This was 
appropriate because of the absence of aidcourse orbit 

corrections and near-planetary encounters. Also* solar 
radiation pressure effects were saall. The experiaent used the 
onboard receiver and transaitter equipaent in conjunction with 
Deep Space Network station equipaent to obtain Doppler 


INVESTIGATION NAME- COSMIC-RAV PARTICLES 


PIONEER 6* ESHLEHAN 


NSSDC ID- 74-C97A-07 INVESTIGATIVE PROGRAM 

CODE EL -4 /CO-OP * SCIENCE 

INVESTIGATION DISC IPLINE (S ) 
PARTICLES AND FIELDS 
COSMIC RAYS 


PI - H. 
01 - G.H 
01 - G. 
01 - M . 
01 - M . 

01 - H. 


KUNOW 

WIBBERENZ 

GREEN 

MUELLER-MELLI 

WITTE 

HEMPE 


U OF KIEL 
U OF KIEL 
U OF KIEL 
U OF KIEL 
U OF KIEL 
U Of KIEL 


BRIEF DESCRIPTION 

The objective of the experieert (E6> was to study 
high-energy* chargee* cos a i c-ray particles of solar* planetary* 
and galactic origin in interplanetary space. Protons and alpha 
particles with energies >1.3 MeV/rucleon# and electrons >0.3 
MeV were aeasured within i nter pi anet ar y space over the range 
froa 0.3 to 1.0 AU. The instruaent* a particle telescope vith 
a 55-deg field cf view* consisted of five seaiconductor 
detectors* one sapphire Cerenkov counter* and one scintillation 
counter* all enclosed by an anticoincidence cylinder. The 
telescope was calibrated prior to launch using radioactive 
sources# particle accelerators* ard ground-level auons. It 
measured protons and alpha particles in six channels (1.3-3. 3* 
3.3-13* 13-27# 27-37# 37-45* and >45 MeV/nucleon) and electrpns 
ir five energy chanrels (0.3-0. 8* 0.8-2* 2-3# 3-4* and >4 MeV). 
For aore detail see pp. 253-257 of Rauaf ahrt f orsc hung* v. 19# 
n. 5 * 1975. 


HELIOS — B # KUNOW 

INVESTIGATION NAME- COSMIC-RAV PARTICLES 

NSSDC ID- 76-003A-07 INVESTIGATIVE PROGRAM 

CODE E L -4 /CO -OP * SCIENCE 

INVESTIGATION D I S C I PL I N E ( S ) 
PARTICLES AND FIELDS 
COSNIC RAYS 


INVESTIGATION NAME- T WO -FRE QUENC V BEACON RECEIVER 


NSSDC ID- 65 
PERSONNEL 

-105A-04 

INVESTIGATIVE PROGRAM 
CODE EL-4# SCIENCE 

INVESTIGATION D ISC IPL INE (S ) 
IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELDS 

PI 

- V.R. 

ESHLEHAN 

STANFORD U 

01 

- T.A. 

CROFT 

SRI INTERNATIONAL 

01 

- R.L. 

LEADABRAND 

SRI INTERNATIONAL 

01 

- O.K. 

GARRIOTT 

NASA-JSC 

01 

- A.M. 

PETERSON 

STANFORD U 


ERIEF DESCRIPTION 

Both 423.3-MHz and its 2/17 subharaonic 49.8-HHz signals 
were transaitted froa a 46-a steerable parabolic antenna at 
Stanford University to the two-lrequency radio receiver on the 
spacecraft. The high-frequency signal served as a reference 
signal since its propagation tiae was not appreciably 
lengthened by electrons along the path. The low-frequency 
signal was delayed in proportion to the total electron content 
in the propagation path. On the spececraft* a phase-locked 
receiver counted the beat frequency zero crossings of the 
received signals to obtain aeasureaents of phase-path 
differences. Differential delay of the group velocity was also 
observed* and these values were telemetered to the ground 
station. Free calculated total electron content values* the 
ionospheric effect (up to a selected altitude obtained froe 
other experiaental techniques) could be subtracted to produce 
data describing the interplanetary electron content of the 
solar wind ano its variations. For similar experiments 
covering other time periods see 68-100A-03* 67-123A-03* 
66-075A-04* a n d 67-060A-02. More detailed descriptions of the 
experiaent can be found in j. Geophys. Res.* v. 71* pp. 
3325-3327* and in Radio Sci.* v. 6# pp . 55-63. 
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PIONEER 7, ESHLEMAN 

INVESTIGATION NAME- TWO -f REQUENC Y BEACON RECEIVER 


NS5DC 10- 66-Q75A-C4 I NVE S T IG AT I V E' PR06R AM 

CODE EL-4, SCIENCE 


INVESTIGATION 0 1 SC 1 PL INE CS > 
IONOSPHERES 
PA RTICLES ANO f IE LOS 


PERSONNEL 

PI - V.R. E SHL E MAN 
01 - T.A. CROFT 


STANFORD U 

SRI INTERNATIONAL 


BRIEF DESCRIPTION 

Both 423.3-MHi and its 2/17 subharmonic 49.8-MHz signals 
acre transmitted from a 4.6-m steerable parabolic antenna at 
Stanford University to the two-t requency radio receiver on the 
spacecraft. The hi gh -f re Quenc y signal served as a reference 
signal since its propagation time was not appreciably delayed. 
The low-frequency signal was delayed in proportion to the total 
electron content in the propagation path. On the spacecraft, a 
phase locked receiver counted the beat frequency zero crossings 
of the received signals to obtain measurements of phase-path 
differences. Differential delay of the group velocity was also 
observed, and these values were telcretered to the grcunc 
station. From calculated total electron content values, the 
ionospheric effect (up to a selected altitude obtained from 
other experimental techniques) was subtracted to produce data 
describing the i n te r p l ane t a r y electron content of the solar 
wind and its variations. The experiment operated nominally 
from launch to May 20, 1969. For similar experiments covering 
other time periods, see 68-100A-03, 67-123A-03, 6S-105A-04, and 
67-C6CA-Q2. More detailed descriptions of the experiment car 
be found in J. Geophys. Res., v. 71, p. 3325-3327, 1966, and in 
Radio Sei., v. 6 , p. 55-63, 1971. 


BRIEF DESCRIPTION 

Both 423.3 -mm z and its 2/17 subharmonic 49.8-MHz signals 
were transmitted from a 4 . 6 -m steerable parabolic antenna at 
Stanford University to the two-frequency radio receiver on the 
spacecraft. The high-frequency signal served as a reference 
signal, since its propagation time was not appreciably delayed. 
The low-f requenc y signal was delayed in proportion to the total 
electron content in the propagation path. On the spmcecraft, a 
phase-locked receiver counted the beat frequency zero crossings 
of the received signals to obtain measurements 0 f Pha*e _ Path 
differences. Differential delay of the group velocity was also 
observed, and these values were telemetered to the ground 
station and used to calculate the total electron content. The 
ionospheric contribution (up to a selected altitude obtained 
from other experimental techniques) could be subtracted to 
produce data describing the interplanetary electron content of 
the solar wind and its variations. More detailed descriptions 
of the experiment can be found in J. Geophys. Res., v. 71, pp. 
3325-3327, and in Radio Sci./ v. 6 , pp. 55*63. 

MELIOS-A, GURNETT 

INVESTIGATION NAME- FINE FREQUENCY, COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 


NSSDC 10- 74-097A-Q5 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


INVESTIGATION D I S C I PL IN E (S ) 
IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELDS 


PERSONNEL 

PI - O.A. GURNETT 
01 - P.J. KELLOGG 
01 - S .J . BAUER 
01 - R.G. STONE 


U OF IOWA 
U Of MINNESOTA 
6RA2 U 
NASA -GS F C 


PIONEER 8 , E SHLEMAN 

INVESTIGATION NAME - TWQ-f REQUENCY BEACON RECEIVER 


NSSDC ID- 67-123A-03 INVESTIGATIVE PROGRAM 

CODE EL-4, SCIENCE 

INVESTIGATION D ISC I PL INE (S ) 
IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 
PARTICLES AND FIELDS 
INTERPLANETARY DUST 


PERSONNEL 
PI - V.R. 
01 - T.A. 
OI - H.T. 
01 - R.L. 
01 - R . A . 
01 - A.M. 


ESHLEMAK 

CROFT 

HOWARD 

LEADABRAND 

LONG 

PETERSON 


STANFORD U 

SRI international 

STANFOR0 U 
SRI INTERNATIONAL 
SRI INTERNATIONAL 
STANFORD U 


BRIEF DESCRIPTION 

Both 423.3-MHz and its 2/17 sutharronic 49 . 8 -MHz signals 
were transmitted from a 46-m steerable parabolic antenna at 
Stanford University to the two-f requency radio receiver on the 
spacecraft. The high-frequency signal served as a reference 
signal since its propagation time was not appreciably delayed* 
The low-frequency signal was delayed in proportion to the total 
electron content in the propagation path. On the spacecraft, a 
phase-locked receiver counted the beat frequency zero crossirgs 
of the received signals to obtain measurements of phase-path 
differences. Differential delay of the group velocity was also 
observed, and these values were telemetered to the ground 
station. From calculated total electron contert values, the 
ionospheric effect (up to a selected altitude obtained from 
other experimental techniques) could be subtracted to produce 
data describing the interplanetary electron content cf the 
solar wind and its variations. For similar experiments 
covering other time periods, see 68-1C0A-03, 66-075A-04, 
65-1 05 A- 04, and 67-06CA-02. A more detailed description of the 
experiment can be found in J. Geophys. Res., v. 17, p .. 
3325-3327, and in Radio Sci., v. 6 , p. 55-63. 


PIONEER 9, ESHLEMAN 


BRIEF DESCRIPTION 

This experiment <E5b) shareo the 32 m, tip-to-tip, 
electric dipole antenna with experiments -04 and -06. 

Instrumentation consisted of three tunable plasma wave 
receivers, a f i xed-f requency wideband receiver, and a waveform 
sampler. The tunable receivers and wideband receiver provided 
data for direct telemetry to earth. Each of the tunable 
receivers covered a different frequency band in the range 1 Hz 
to 200 kHz. The high-frequency receiver had 9b frequency 
settings separated by about 4 X, and covered the frequency 
range 6.4 kHz to 205 kHz. The mid-range receiver had 48 
frequency settings separated by about 8 X, ano covered the 
range 208 Hz to 6.07 kHz. The l ov-f requency receiver had 24 
settings with 15 X separation, and covered the range 11 Hz to 
309 Hz. The response time of the low-frequency receiver was 
approximately 1 s, necessitating the inclusion of the wideband 
receiver to obtain information about the angular distribution 
of waves appearing in the low-frequency band. This receiver 
covered the frequency range 1 Hz to 200 Hz. The time 
resolution depended in detail on the spacecraft telemetry 
format, bit rate, ana experiment operational mode. When the 
shock alarm mode became activated, data from the waveform 
sampler were read into spacecraft memory for a period starting 
before and ending after the triggering event. In this mode, 
the instantaneous voltage across the antenna was passed through 
a tow-pass filter with corner frequency dependent on the 
sampling rate, and measured at discrete intervals, the most 
rapid being 2.2 ms. One half of the electric dipole failed to 
deploy properly, and became short-circuited to ground. The 
resulting configuration was that of a monopole with an 

operational effective length of about 8 m. This resulted in a 
fc-dS loss in sensitivity, and an increased receiver noise 
level, particularly at low frequencies- In addition, the 
high-gain telemetry antenna produced additional interference - 
For a more detailed discussion, see p. 248 of 
Raumfahrtf orschung, v. 19, n. 5, 1975. 

HEL I 0 S- 6 , GURNETT 

INVESTIGATION NAME- FINE FREQUENCY, COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 

NSSDC 10- 76-003A-05 INVESTIGATIVE PROGRAM 

CODE EL-4/C0-0P, SCIENCE 


INVESTIGATION NAME- TWO -F REQUENCY BEACON RECEIVER 
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PARTICLES AND FIELDS 
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PI - V.R. 
01 - T.A. 
01 - H.T. 
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OI - A .M. 
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LEADABRAND 
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STANFORD U 

SRI INTERNATIONAL 

STANFORD U 

SRI INTERNATIONAL 
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INVESTIGATION D IS CIPL INE (S ) 
PARTICLES AND FIELDS 
IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 

PI - D . A . GURNETT 
01 - P .J . KE LL0G6 
01 - S.J. BAUER 
OI - ft . STONE 


U OF IOWA 
U OF MINNESOTA 
GRAZ U 
NASA-GSf t 


BRIEF DESCRIPTION 

This experiment (Ebb) shared the 32-m, tip-to-tip, 
electric dipole antenna with experiments -04 and -06. 
Instrumentation consisted of three tunable plasma-wave 
receivers, a f i xed-f requenc y wideband receiver, and a waveform 
sampler. The tunable receivers and wideband receiver provided 
data for direct telemetry to earth. Each ot the tunable 
receivers covered a different frequency band in the range 1 hz 
to 200 kHz. The hi gh -f requenc y receiver had 96 frequency 
settings separated by about 4 X, and covered the frequency 
range 6.4 kFz to 205 kHz. The 


mid-range receiver had 48 
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frequency lettings separated by about 8 percent and cowered the 
range 208 Hi to 6. 07 kHz. The lew- f requency receiver had 24 
settings with 15 *# separation and covered the range 11 Hz to 
3C9 Hz. The response tier of the low-frequency receiver was 

appro* ieately 1 w necessitating the inclusion of the wideband 
receiver to obtain information abcot the angular distribution 
of waves appearing in the Ion-frequency band. This receiver 
covered the frequency range 1 Hz to 200 Hz. The tiae 
resolution dependee in detail cr the spacecraft telemetry 
f oraat # bit rate# and experiaent operational aode. When the 
shock alara aode becaae activated# data froa the wavefora 
saapler were read into spacecraft aeaory for • period starting 
before and ending after the triggering event. In this aode# 
the instantaneous voltage across the antenna was passed through 
a low-pass filter with corner frequency dependent on the 
saapling rate# anc aeasured at oiscrete intervals# the aost 
rapid being 2.2 as. For a aore detailed discussion see p. 248 
of Rauaf ahrt forschung # v. 19# n. 5# 1975. 

HELIOS-A# GllR HE T T 

INVESTIGATION NAME - 26.5-KHZ TO 3"MHZ RADIO HAVE 


NSSDC ID- 74-097A-C6 INVESTIGATIVE PROGRAM 

CODE E L -4 / CO-OP # SCIENCE 

INVESTIGATION DISCIPLINE (S) 
RADIO PHYSICS 
PARTICLES AND FIELDS 
SOLAR PHYSICS 


PERSONNEL 

PI - D.A. GURNETT 
01 - P.7. KELLOGG 
OJ - R.R. WEBER 
01 - R.G. STONE 


U OF I0UA 
U OF MINNESOTA 
NASA-GSFC 
NASA-GSFC 


BRIEF DESCRIPTION 

This experiment <E5c> shared the 32-a# tip-tc-tip# 
electric dipole antenna vfth experiments -04 and -05. A dual 
(redundant) 16-frequency channel radiometer, with approxiaate ly 
icgarithaical ly spaced channels# was used to detect type III 
radio eaissions associated with solar flare events in the 
frequency band 26.5 kHz to 3 MHz. The experiaent saapling rate 
was synchronized such that each spacecraft revolution was 
divided into 32 sectors. The secuence and frequency of 
saapling depended on the instruarnt operational aode (one of 
four) and the spacecraft bit rate. The aost rapid saapling 
possible for a single-frequency channel was once every 1/32 of 
a satellite spin period# or about .03 s. A typical saeplirg 
sequence was for one frequency channel to be sampled lor 16 
sectors (1/2 revolution), followed by the next. One-half of 
the 32-a dipole failed to extend properly during deployaent# 
and was shorted to ground. The resulting antenna configuration 
was that of a aonopole with an operational effective length of 
about 8 a. This shorter configuration resulted in increased 
radio-frequency interference (RFI) of froa 3 to 30 dB above 
expected levels# and a loss of 6 dB in gain. Another problea 
was unexpected interference with the high-gain teleaetry 
antenna. This adeed 60 dB RFI at 27.5 kHz# decreasing with 
increasing frequency# so that abeve 200 kHz it produced no 
detectable interference. For aore details about the instruaent 
and a odes of operation# see p. 250 of Rauaf ah r tf or schung# v. 
19# r. 5# 1975. 


HELIOS “B# GURNETT 


INVESTIGATION NAME- 50-KHZ TO 2-MHZ RADIO WAVE 


NSSDC ID- 76-003A-06 INVESTIGATIVE PROGRAM 

CODE E L-4/ CO-OP# SCIENCE 

INVESTIGATION D I SC I PL INE (S > 
SOLAR PHYSICS 
RADIO FHVSICS 

particles and fields 


helios-a# fechtig — 

investigation name- micrometeoroid detector and analyzer 


NSSDC ID- 74-097A-12 INVESTIGATIVE PROGRAM 

CODE EL” 4 / CO-OP # SCIENCE 

INVESTIGATION D ISC I PL IN E (S > 
INTERPLANETARY physics 
interplanetary dust 


PERSONNEL 

PI - h. fechtig 

01 - J. WEIHRAUCH 


NPI -NUCLEAR PHYS 
MPI-PHTS AS7ROPHTS 


BRIEF DESCRIPTION 

The purpose of the experiaent (E10) was to investigate 
soae theories about the interplanetary dust including whether 
or not (1) the nuaber of particles increases toward the sun# 
(2) the cutoff for saall particles is dependent on the distance 
froa the sun, because solar pressure increases nearer the sun# 
and (3) the nuaber densities of particles change near the 
orbits of planets. The kinetic energy of dust particles 
hitting a target with high velocity (several ka/s) caused the 
eaterial to vaporize and becoae partially ionized. The 
generated plasaa cloud was then separated by appropriate 
voltages into its negative (electron) part and into positive 
ions. The aass and the energy of the dust particles was 
deterained froa the iapulse heights. A t iae-of-f l ight aass 
spectrometer in connection with the target allowed the saall 
ion cloud to be analyzed. In this way# the investigation of 
the chemical composition of the dust particles becaae possible. 
The threshold for the detection of a particle was about l.E-15 
g. Mass and energy determination was possible for particles 
larger than about l.E-14 g. For particles larger than 1 .E -13 
g# a aass spectrum was gathered. For further details# see pp. 
268-269 of Rauafahrtf orschung# v. 19, n. 5# 1975. 


HELICS-A# IE INERT 


INVESTIGATION NAME- ZODIACAL LIGHT PHOTOMETER 


NSSDC ID- 74-097A-11 INVESTIGATIVE PROGRAM 

CODE EL -4 /CO -OP # SCIENCE 


INVESTIGATION D ISC IPLINE (S ) 
INTERPLANETARY PHYSICS 
ZODIACAL LIGHT 


PERSONNEL 

PI - C. LEINERT 

01 - E. P1T2 


NPI-ASTR0N0HIE 

MP1-ASTR0N0HIE 


BRIEF DESCRIPTION 

This experiment (E9) consisted of three photoaeters 
looking at 15 deg# 30 deg# and 90 deg froa the ecliptic. These 
photoaeters observed the intensity and polarization of the 
zodiacal light in uv# blue# and visual bands. The purpose of 
this experiaent was to obtain inforaation about the spatial 
distribution, size, and nature of interplanetary dust 
particles. For further detmiis , see pp. 264-267 of 
Rauaf ahrt fors chung , v. 19# n. 5# 1975. 


HELIOS "B# LEINERT 


INVESTIGATION NAME- ZODIACAL LIGHT PHOTOMETER 


NSSDC ID- 76-003A-H INVESTIGATIVE PROGRAM 

CODE EL-4/ CO-OP# SCIENCE 

INVESTIGATION D I SC I PL I NE (S ) 
INTERPLANETARY PHYSICS 
ZODIACAL LIGHT 


PERSONNEL 

PI - D.A. GURNETT 
01 - P ,J . KELLOGG 
01 - R.R. WEBER 
D I - R.G. STONE 

BRIEF DESCRIPTION 

This experiaent (E5c) shared the 32-a# tip-to-tip# 
electric dipole antenna with experiments -04 and -05. A dual 
(redundant) 16-freqtency channe l rao ic meter # with approx i* at e ly 
logar ithaically spaced channels# was used to detect type 111 
radio emissions associated with solar-flare events in the 
frequency band 26.5 kHz to 3 MHz. The experiaent saapling rate 
was synchronized such that each spacecraft revolution was 
divided into 32 sectors. The sequence and frequency of 
saapling depended on the instruaent operational aode (one of 
feur) and the spacecraft bit rate. The aost rapid saeplirg 
possible for a single frequency channel was once every 1/32 of 
a satellite spin period# or about .03 s. A typical saapling 
sequence was for one f requenc y channe l to be sampled for 16 
sectors (1/2 revolution), tollowec by the next. For acre 
details about the instrument and modes of operation, see p. 250 
of Rauaf ahrt for sc hung , v. 19, n. 5# 1975. 


U OF IOWA 
U OF MINNESOTA 
NASA-GSFC 
NASA-GSFC 


PERSONNEL 

PI - C. LEINERT MPJ-ASTRONOMIE 

01 - E. P1TZ MPI-ASTR0N0MIE 

BRIEF DESCRIPTION 

This experiaent (E9) consisted of three photoaeters 
looking at 15 deg# 30 deg# and 90 deg froa the ecliptic. These 
photoaeters observed the intensity and polarization of the 
zodiacal light in uv# blue# selected visual bands# and vhite 
light. The purpose of this experiaent was to obtain 

inforaation about the spatial distribution# size# and nature of 
interplanetary dust particles. For further details# see pp. 
264-267 of Rauafahrtf orschung# v. 19# n. 5# 1975. 
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APPENDIX A 


INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC 


INVESTIGATION CATEGORY ID MISSION BRIEF NAME PRINCIPAL PAGE 

INVESTIGATOR 


MERCURY 


Imaging 

73-085A-01 

Mariner 10 

TV Photography 

Murray 

19 

Particles and Fields 

73-085A-03 

Mariner 10 

Scan. Elect. Analyzer 

Bridge 

19 


73-085A-07 

Mariner 10 

Energetic Particles 

Simpson 

20 


73-085A-04 

Mariner 10 

Flux. Magnetometer 

Ness 

19 

Ultraviolet 

73-085A-05 

Mariner 10 

EUV Spectrometer 

Broadfoot 

20 

Infrared 

73-085A-06 

Mariner 10 

IR Radiometer 

Chase 

20 

Radio Science and 






Celestial Mechanics 

73-085A-02 

Mariner 10 

Radio Science 

Howard 

20 



VENUS 



Imaging 

73-085A-0 1 

Mariner 10 

TV Photography 

Murray 

29 


78-05 1A-06 

Pioneer 






Venus 1-Orb, 

Cloud Photopolarimeter 

Hansen 

30 


75-050D-01 

Venera 9-Desc. 

Pan. Telephotometer 


30 


75-054D-0 1 

Venera 10-Desc. 

Pan. Telephotometer 


30 


81-106D-01 

Venera 13-Desc, 

Pan. Telephotometer 


30 


81-1 10D-0 1 

Venera 14-Desc. 

Pan. Telephotometer 


30 

Particles and Fields 

62-04 1A-06 

Mariner 2 

Elect. Analyzer 

Neugebauer 

30 


73-085A-03 

Mariner 10 

Scan. Elect. Analyzer 

Bridge 

30 


78-05 1 A-1 3 

Pioneer 






Venus 1-Orb. 

Electric Field Detector 

Scarf 

31 


62-04 1A-07 

Mariner 2 

Particle Detector 

Van Allen 

32 


73-085A-07 

Mariner 10 

Energetic Particle 

Simpson 

32 


78-078A-02 

Pioneer 






Venus 2-Bus . 

Ion Mass Spectrometer 

Taylor, H. A. 

32 


78-05 1A- 1 7 

Pioneer 






Venus 1-Orb. 

Ion Mass Spectrometer 

Taylor, H. A. 

32 


78-05 1 A-07 

Pioneer 






Venus 1-Orb. 

Ret. Pot. Analyzer 

Knudsen 

31 


78-05 1 A- 1 8 

Pioneer 






Venus 1-Orb. 

Solar Wind Plasma Analyzer 

Wolfe 

31 


62-04 1 A-03 

Mariner 2 

3-axis Fluxgate Magnetometer 

Coleman 

31 


78-051A- 1 2 

Pioneer 






Venus 1-Orb. 

3-axis Fluxgate Magnetometer 

Russell 

32 


73-085A-04 

Mariner 10 

Fluxgate Magnetometer 

Ness 

31 


67-060A-05 

Mariner 5 

Helium Magnetometer 

Smith 

32 


62-04 1 A-04 

Mariner 2 

Cosmic Ray Ionization 

Anderson 

33 


78-05 1A-05 

Pioneer 






Venus 1-Orb. 

Gamma Ray Burst Detector 

Evans 

33 


78-05 1A-03 

Pioneer 






Venus 1-Orb. 

Gas and Plasma Environment 

Croft 

35 

Ultraviolet 

73-085A-05 

Mariner 10 

EUV Spectrometer 

Broadfoot 

33 


78-05 1A- 1 5 

Pioneer 






Venus 1-Orb. 

UV Spectrometer 

Stewart 

33 
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INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (continued) 


INVESTIGATION 

CATEGORY 

ID 

MISSION 

BRIEF NAME 

PRINCIPAL 

INVESTIGATOR 

PAGE 




VENUS (continued) 



Infrared 


62-04 1A-02 

Mariner 2 

IR Radiometer 

Neuqehauer 

33 



73-085A-06 

Mariner 10 

IR Radiometer 

Chase 

34 



7 9-0 5 1 A- 1 6 

Pioneer 







Venus 1-Orb. 

Temperature Sounder 

Taylor 

34 



78-Q78D-0 5 

Pioneer 







Venus-Lge . 

IR Radiometer 

Boese 

34 



78-078E-04 

Pioneer 







Venus Sm. 1 

IP Radiometer 

Suomi 

34 



78-078F-04 

Pioneer 







Venus Sm. 2 

IR Radiometer 

Suomi 

34 



78-078 G-04 

Pioneer 







Venus Sm. 3 

IR Radiometer 

Suomi 

34 

Radio Science 

and 






Celestial Mechanics 

62-04 1A-08 

Mariner 2 

Celestial Mechanics 

Anderson 

35 



67-060A-07 

Mariner 5 

Celestial Mechanics 

Anderson 

35 



78-05 1 A-2 1 

Pioneer 







Venus 1-Orb. 

Celestial Mechanics 

Shapiro 

35 



73-085A-02 

Mariner 10 

Radio Science 

Howa r 1 

35 



67-060A-02 

Mariner 5 

2-Frequency Beacon 

Croft 

35 



78-051A-02 

Pioneer 







Venus 1-Orb. 

Radar Altimeter 

Pettengi 1 1 

36 



7 8-05 1 A-20 

Pioneer 







Venus 1-Orb. 

Radio Occultation ( OOCC ) 

Kliore 

35 



78-051A-23 

Pioneer 







Venus 1-Orb. 

Internal Density Dist. ( IDD ) 

Ph i 1 1 ips 

36 

Atmosphere 









78-078A-06 

Pioneer 







Venus 2-Bus 

Atm. Circ. Pat. ( DLB I ) 

Counselman 

3*7 



78-07RD-09 

Pioneer 







Venus Lge 

Atm. Circ. Pat. fDLRI) 

Counse Iman 

3R 



78-078E-03 

Pioneer 







Venus Sm. 1 

Atm. Sire. Rat. ( DLB I ) 

Counselman 

3R 



7 8-0 78F-0 3 

Pioneer 







Venus-Sm. 2 

Atm. Circ. Pat. ( DLB I ) 

Counselman 

39 



78-078G-03 

Pioneer 







Venus-Sm. 3 

Atm. Circ. Pat. (DLRI1 

Counselman 

39 



7 8-0 5 1 A-0 1 

Pioneer 







Venus 1-Orb. 

Electron Temperature Probe 

Brace 

36 



78-05 1 A- 1 1 

Pioneer 







Venus 1-Orb. 

Neut. Part. Mass Spectrometer 

Niemann 

36 



78-078A-03 

Pioneer 







Venus 2-Bus 

Neut. Part. Mass Spectrometer 

Von Zahn 

36 



78-078D-06 

Pioneer 







Venus-L ge. 

Neut. Part. Mass Spectrometer 

Hoffman 

36 



78-05 1 A- 1 9 

Pioneer 







Venus 1-Orb. 

Atmospheric Drag (GAD) 

Keating 

36 



78-05 1 A-22 

Pioneer 







Venus 1-Orb. 

Atm. Sol. Cor. Turb. (OTUR) 

Woo 

37 



78-078D-02 

Pioneer 







Venus-Lge . 

Cloud Extent. Structure 

Ragent 

37 



78-078E-02 

Pioneer 







Venus-Sm. 1 

Cloud Extent. Structure 

Ragent 

37 



78-078E-02 

Pioneer 







Venus-Sm. 2 

Cloud Extent. Structure 

Ragent 

37 



78-078G-02 

Pioneer 







Venus-Sm. 3 

Cloud Extent. Structure 

Ragent 

38 
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INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (continued) 



INVESTIGATION CATEGORY 

ID 

MISSION 

BRIEF NAME 

PRINCIPAL 

INVESTIGATOR 

^ PAGE 




VENUS (continued) 




Atmosphere 

78-078D-0 1 

Pioneer 





( continued) 


Venus -Lge . 

Atm. Structure 

Seif f 

38 



7 8-078E-0 1 

Pioneer 







Venus-Sm. 1 

Atm. Structure 

Seiff 

38 

I 

7 8-0 78F-0 1 

Pioneer 




! 


Venus-Sm. 2 

Atm. Structure 

Seif f 

38 


7 8-0 78G-0 1 

Pioneer 






Venus-Sm. 3 

Atm. Structure 

Seiff 

38 


7 9-0 78D-04 

Pioneer 






Venus-Lge . 

Gas Chromatog. 

Oyama 

40 


78-078E-04 

Pioneer 






Venus-Sm. 1 

Gas Chromatog. 

Suomi 

34 


7 9-0 78F-04 

Pioneer 






Venus-Sm. 2 

Gas Chromatog. 

Suomi 

34 


7 8-0 78G-04 

Pioneer 






Venus-Sm. 3 

Gas Chromatog. 

Suomi 

34 

i 

78-07QD-03 

Pioneer 






Venus-Lge . 

Cloud Part. Size Spectrometer 

Knol lenberg 

40 

j 

79-0 70D-O7 

Pioneer 



j 

t 

1 


Venus-Lge . 

Solar Energy Penetration 

Tomasko 

40 j 

i 

7 9-078D- 1 1 

Pioneer 



i 

j 


Venus-Lge. 

Atm. Propagation 

Croft 

39 ! 
! 



MARS 




1 

! Imaging 

64-977A-01 

?1ariner 4 

Television 

Leighton 

48 

| 

69-0 1 4A-0 1 

Mariner 6 

Mars Surface TV Camera 

Leighton 

48 | 


69-0 30 A-0 1 

Mariner 7 

Mars Surface TV Camera 

Leighton 

49 | 

i 

7 1 -0 5 1 A-0 4 

Mariner 9 

Television Photography 

Mas ursky 

49 j 


75-075A-01 

Viking 1-Crb. 

Imagery 

Carr 

49 . 


75-083A-0 1 

Viking 2-Crb. 

Imagery 

Carr 

49 ! 


7 5-0 75C-06 

Viking 1-Land. 

Lander Imaging 

Mutch 

so ! 


7 S-093C-06 

Viking 2-Land. 

Lander Imaging 

Mutch 

50 1 

Particles and Fields 

64-077A-02 

Mariner 4 

Magnetometer 

Smith 

! 

50 1 

Ultraviolet 

vO 

1 

O 

> 

1 

o 

Mariner 6 

'JV Spectrometer 

Barth 

1 

so ; 


69-0 30 A-04 

Mariner 7 

UV Spectrometer 

Barth 

51 | 

} 

71-051A-02 

Mariner 9 

'JV Spectrometer 

Barth 

51 ! 

1 


A- 3 


ORIGINAL PAGE IS 
OF POOR QUALITY 


INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NS3DC 'continued) 


INVESTIGATION CATEGORY 

ID 

MISSION 

9RIEF NAME 

PRINCIPAL 

INVESTIGATOR 

PAGE 



MARS (continued) 



Infrared 

63-0 1 4A-0 2 

Mariner 6 

Spect. 1.5-15 Microm. 

Pimentel 

5 2 


69-030A-02 

Mariner 7 

Spect. 1.5-15 Micron. 

Pimente 1 

52 ! 


69-014A-03 

Mariner 6 

Chan. IR Radiometer 

Neugeba jer 

52 


69-0 30A-0 3 

Mariner 7 

Chan. IR Radiometer 

Neuqebauer 

^ . 


71-05 1 A-0 1 

Mariner 9 

IR Radiometer 

Neugebauer 

53 


75-075A-02 

Viking 1-Orb. 

IR Radiometer 

Kief f er 

53 


75-083A-02 

Viking 2-Orb. 

IR Radiometer 

Kief f er 

53 


7 1 -05 1A-0 3 

Mariner 9 

IR Interference Spectrometer 

Hanel 

52 

Radio Science and 






Celestial Mechanics 

64-Q77A-09 

Mariner 4 

Celestial Mechanics 

Anderson 

54 


69-0 1 4A-0 5 

Mariner 6 

Celestial Mechanics 

Anderson 

54 i 


69-0 30 A-05 

Mariner 7 

Celestial Mechanics 

Anderson 

54 


69-0 1 4A-06 

Mariner 6 

S-Band Occult. 

Kliore 

54 


69-030A-06 

Mariner 7 

S-Band Occult. 

Kliore 

54 


71-05 1 A— 08 

Mariner 9 

S-Band Occult. 

Kliore 

54 


75-075A-04 

Viking 1-Orb. 

Radio Science 

Michae 1 

54 


7 5-08 3A-04 

Viking 2-Orb. 

Radio Science 

Michae 1 

55 


75-075C-1 1 

Viking 1-Land. 

Radio Science 

Michael 

55 


75-083C-1 1 

Viking 2-Land. 

Radio Science 

Michael 

55 j 

Atmosphere 

75-075A-03 

Viking 1-Orb. 

Spectrometer 

Parmer 

55 j 


7 5-083A-0 0 

Viking 2-Orb 

Spectrometer 

Farmer 

56 i 


75-075C-02 

Viking 1-Land. 

Atm. Structure 

Nier 

56 ! 


7 5-08 3C-0 2 

Viking 2-Land. 

Atm. Structure 

Nier 

5& j 


75-075C-12 

Viking 1-Land. 

Atm. Comp. 

Nier 

56 j 


7 5-083C- 1 2 

Viking 2-Land. 

Atm. Comp. 

Nier 

56 


75-075C-14 

Viking 1-Land. 

Ionospher. Prop. 

Nier 

56 


75-083C- 1 4 

Viking 2-Land. 

lonospher. Prop. 

Nier 

56 


75-07 5C -07 

Viking 1-Land. 

Meteorology 

Hess 

57 


75-083C -0 7 

Viking 2-Land. 

Meteorology 

Hess 

57 

Surface Chemistry 

7 5-083C-0 1 

Viking 2-Land. 

Physical Prop. 

Shorthi 1 1 

57 


7 5-075C- 1 0 

Viking 1-Land. 

Magnet. Prop. 

Hargraves 

59 


75-083C-10 

Viking 2-Land. 

Magnet. Prop. 

Hargraves 

58 


75-07 5C -04 

Viking 1-Land. 

Molecular Anal. 

Biema.nn 

57 


7 5-083C-04 

Viking 2-Land. 

Molecular Anal. 

Bienann 

Cl 


7 5-075C- 1 3 

Viking 1-Land. 

Inorgan. Chemistry 

Toulmin 

57 


7 5-08 3C- 1 3 

Viking 2-Land. 

Inorga.n. Chemistry 

Toulmin 

58 

Biology 

75-07 5C -03 

Viking 1-Land. 

Biology 

Klein 

58 


75-083C-0 3 

Viking 2-Land. 

Biology 

Klein 

58 


7 5-0 75C-04 

Viking 1-Land. 

Molecular Anal. 

Biemann 

59 


7 5-083C-0 4 

Viking 2-Land. 

Molecular Anal. 

Biemann 

59 

Seismology 

75-083C-0 8 

Viking 2-Land. 

Seismology 

.Anderson 

59 



JUPITER 



imaging 

72-0 1 2A-0 7 

Pioneer 10 

Image Photopolarimeter 

Gehrels 

68 


73-019A-07 

Pioneer 1 1 

Image Photopolarimeter 

Gehrels 

68 


7 7-084A-0 1 

Voyager 1 

Imaging 

Smith, B. A. 

68 


7 7-076A-0 1 

Voyager 2 

Imaging 

Smith, B. A. 

69 
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INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (continued) 


INVESTIGATION CATEGORY 

ID 

MISSION 


BRIEF NAME 

PRINCIPAL 

INVESTIGATOR 

PAGE 



JUPITER 

( continued) 



Particles and Fields 

72-012A-01 

Pioneer 

10 

3-axis Helium Mag. 

Smith, E. J. 

71 1 


73-019A-01 

Pioneer 

11 

3-axis Helium Mag. 

Smith, E. J. 

71 

i 

7 3-0 19A- 1 4 

Pioneer 

11 

Fluxgate Magnetometer 

Acuna 

71 

i 

77-084A-05 

Voyager 

1 

Fluxgate Magnetometer 

Ness 

71 1 

1 

| 

77-076A-05 

Voyager 

2 

Fluxgate Magnetometer 

Ness 

71 ! 

I 

77-084A-06 

Voyager 

1 

Faraday Cup 

Bridge 

70 

! 

77-076A-06 

Voyager 

2 

Faraday Cup 

Bridge 

70 ; 

| 

77-084A- 1 3 

Voyager 

1 

Plasma Wave 

Scarf 

70 ! 

1 

77-076A- 1 3 

Voyager 

2 

Plasma Wave 

Scarf 

70 


72-012A-05 

Pioneer 

10 

Trapped Particles 

Fillius 

72 


7 3-0 1 9A-05 

Pioneer 

11 

Trapped Particles 

Fillius 

72 


72-012A-02 

Pioneer 

10 

Charged Particles 

Simpson 

71 


73-019A-02 

Pioneer 

11 

Charged Particles 

Simpson 

72 


72-012A-1 1 

Pioneer 

10 

Charged Particles 

Van Allen 

72 j 


73-019A-1 1 

Pioneer 

1 1 

Charged Particles 

Van Allen 



72-012A-12 

Pioneer 

10 

Charged Particles 

McDonald 

73 1 


73-01 9A- 1 2 

Pioneer 

1 1 

Charged Particles 

McDonald 

73 | 

! 

7 2-0 1 2A- 1 3 

Pioneer 

10 

Quadrasphere Anal. 

Wolfe 

69 


7 3-0 19A- 1 3 

Pioneer 

11 

Quadrasphere Anal. 

Wolfe 

69 


7 7-O04A-O7 

Voyager 

1 

Particle Anal. Telescope 

Krimigis 

70 


77-076A-07 

Voyager 

2 

Particle Anal. Telescope 

Krimigis 

70 


77-084A-08 

Voyager 

1 

Cosmic Ray Telescope 

Vogt 

73 


77-076A-08 

Voyager 

2 

Cosmic Ray Telescope 

Vogt 

73 

Ultraviolet 

72-01 2A-06 

Pioneer 

10 

UV Photometer 200-800A 

Judge 

74 


7 3-0 19A-06 

Pioneer 

11 

UV Photometer 200-800A 

Judge 

74 


77-084A-04 

Voyager 

1 

UV Spectrometer 

Broadfoot 

74 


77-076A-04 

Voyager 

2 

UV Spectrometer 

Broadfoot 

74 

Infrared 

77-Q84A-0 3 

Voyager 

1 

IR Interferometer 

Hanel 

74 


7 7-076A-0 3 

Voyager 

2 

IR Interferometer 

Hanel 

74 

Radio Science and 







Celestial Mechanics 

72-0 1 2A-09 

Pioneer 

10 

Celestial Mechanics 

Anderson 

75 

1 

73-019A-09 

Pioneer 

1 1 

Celestial Mechanics 

Anderson 

75 


72-0 1 2A- 1 0 

Pioneer 

10 

S-Band Occultation 

Kliore 

75 


73-0 1 9A- 1 0 

Pioneer 

1 1 

S-Band Occultation 

Kliore 

75 


7 7-084A-0 2 

Voyager 

1 

Coher. S- + X-Band 

Eshleman 

75 


77-076A-02 

Voyager 

2 

Coher . S- + X-Band 

Eshleman 

75 


77-084A- 1 0 

Voyager 

1 

LF , RF Receiver 

Warwick 

76 


7 7-076A- 1 0 

Voyager 

2 

LF, RF Receiver 

Wa rwick 

76 

Atmosphere 

72-0 1 2A- 1 0 

Pioneer 

10 

S-Band Occultation 

Kliore 

75 


7 3-0 1 9A- 1 0 

Pioneer 

1 1 

S-Band Occultation 

Kliore 

75 


72-012A-07 

Pioneer 

10 

Imag. Photopolar imeter 

Gehrels 

68' 


7 3-0 1 9A-07 

Pioneer 

1 1 

Imag. Photopolar imeter 

Gehrels 

68 


77-076A-11 

Voyager 

2 

Photopolar imeter 

Lane 

76 

Polarization 

72-0 1 2A-07 

Pioneer 

10 

Imag. Photopolar imeter 

Gehrels 

68 


73-019A-07 

Pioneer 

1 1 

Imag. Photopolar imeter 

Gehrels 

68 


77-076A-1 1 

Voyager 

2 

Photopolar imeter 

Lane 

76 




SATURN 



Imaging 

7 3-0 1 9A-07 

Pioneer 

1 1 

Imag. Photopolar imeter 

Gehrels 

83 


7 7-084A-0 1 

Voyager 

1 

Imaging 

Smith, B. A. 

84 


7 7-0 76A-0 1 

Voyager 

2 

Imaging 

Smith, B. A. 

84 
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INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (concluded) 


INVESTIGATION CATEGORY 

ID 

MISSION 

BRIEF NAME 

PRINCIPAL 

INVESTIGATOR 

PAGE 



SATURN 

( concluded) 


i 

Particles and Fields 

73-019A-02 

Pioneer 1 1 

Charged Particles 

Simpson 

72 


73-019A-12 

Pioneer 1 1 

Charged Particles 

McDona 1 1 

95 


7 3-0 1 9A-0 5 

Pioneer 1 1 

Trapped Particles 

r i 1 1 ius 

95 


7 3-0 1 9A- 1 3 

Pioneer 1 1 

Quadrasphere Anal. 

Wolfe 

94 ; 


73-019A-14 

Pioneer 1 1 

Fluxgate Magnetometer 

Acuna 

95 . 


73-019A-1 1 

Pioneer 1 1 

Charged Particles 

Van Allen 

72 : 

Radio Science and 






Celestial Mechanics 

73-019A-09 

Pioneer 1 1 

Celestial Mechanics 

Anderson 

85 

1 

Atmosphere 

73-019A-07 

Pioneer 1 1 

Image Photopolarimeter 

Gehrels 

83 j 
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APPENDIX B 


INDEX TO INTERPLANETARY INVESTIGATIONS (FROM PLANETARY MISSIONS) 
WITH DATA AVAILABLE AT NSSDC 


INVESTIGATION CATEGORY 

ID 

MISSION 


BRIEF NAME 

PRINCIPAL 

INVESTIGATOR 

1 

PAGE | 

Particles and Fields 

64-077A-04 

Mariner 

4 

Cosmic Ray Telescope 

Simpson 

94 


6 7-060 A-0 3 

Mariner 

5 

Faraday Cup 

Bridge 

94 


7 7-084A-08 

Voyager 

1 

Cosmic Ray Telescope 

Vogt 

95 

1 

77-076A-08 

Voyager 

2 

Cosmic Ray Telescope 

Vogt 

95 

Ultraviolet 


72-012A-06 

Pioneer 

10 

UV Photometer 

Judge 

95 

i 

73-019A-06 

Pioneer 

1 1 

UV Photometer 

Judge 

95 

j Interplanetary Particles 


72-012A-03 

Pioneer 

10 

Asteroid/Meteoroid Ast. 

Sober man 

95 


73-019A-03 

Pioneer 

1 1 

Asteroid/Meteoroid Ast. 

Soberman 

95 


72-012A-04 

Pioneer 

10 

Meteoroid Detector 

Kinar d 

96 


73-019A-04 

Pioneer 

1 1 

Meteoroid Detector 

Kinard 

96 ; 


7 2-0 1 2A- 1 4 

Pioneer 

10 

Zodiacal Light Photometer 

Weinberg 

96 i 


73-01 9A- 1 5 

Pioneer 

1 1 

Zodiacal Light Photometer 

Weinberg 

96 j 

; 
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APPENDIX C 


INDEX TO INTERPLANETARY MISSIONS 
WITH DATA AVAILABLE AT NSSDC 


INVESTIGATION CATEGORY 

in 

MISSION 

BRIEF NAME 

PRINCIPAL 

INVESTIGATOR 

PAGE 

Particles and Fields 

65- 105A-02 

Pioneer 6 

Faraday Cup 

Br idqe 

107 


66-075A-O2 

Pioneer 7 

Faraday Cup 

Bridge 

107 


6 5-1 0 5A-08 

Pioneer 6 

Superior Con}. Faraday Rot. 

Levy 

107 


66-075A-08 

Pioneer 7 

Superior Conj. Faraday Rot. 

Levy 

107 


68- 1 00A-02 

Pioneer 9 

Solar Plasma Detector 

Wolfe 

107 


74-097A-09 

Helios-A 

Plasma Detector 

Rosenbauer 

107 


76-003A-09 

Helios-B 

Plasma Detector 

Rosenbauer 

108 


74-097A-04 

Helios-A # 

Solar Wind Plasma Wave 

Gurnett 

108 


76-00 3A-04 

Helios-B 

Solar Wind Plasma Wave 

Gurnett 

108 


67-123A-07 

Pioneer 8 

Electric Field Detector 

Scarf 

108 


68- 1 0OA-O 7 

Pioneer 9 

Electric Field Detector 

Scarf 

109 


65- 105A-06 

Pioneer 6 

Electrostatic Analyzer 

Wolfe 

109 


66-075A-03 

Pioneer 7 

Electrostatic Analyzer 

Wo 1 f e 

109 


67-123A-02 

Pioneer 8 

Electrostatic Analyzer 

Wolfe 

109 


7 4-097A- 1 0 

Helios-A 

Energetic Elect., Proton Det. 

Keppler 

1 10 


76-003A-10 

Helios-3 

Energetic Elect., Proton Det. 

Keppler 

1 10 


65- 105A-0 1 

Pioneer 6 

Uniaxial Magnetometer 

Ness 

1 10 


66-075A-01 

Pioneer 7 

Uniaxial Magnetometer 

Ness 

1 10 I 


67-123A-01 

Pioneer 8 

Uniaxial Magnetometer 

Ness 

110 


6B-100A-01 

Pioneer 9 

Triaxial Magnetometer 

Sonnett 

110 


7 4-097A-0 2 

Helios-A 

Triaxial Fluxgate Magnetometer 

Ness 

1 10 


76-003A-02 

Helios-B 

Triaxial Fluxgate Magnetometer 

Ness 

111 l 


74-097 A-0 1 

Helios-A 

Triaxial Fluxgate Magnetometer 

Neuhauer 

111 1 


76-00 3A-0 1 

Helios-B 

Triaxial Fluxgate Magnetometer 

Neubauer 

111 


60-00 1A-02 

Pioneer 5 

Search Coil Magnetometer 

Greenstadt 

111 


7 4-097A-0 3 

Helios-A 

Search Coil Magnetometer 

Neubauer 

111 


76-003A-03 

Hel ios-B 

Search Coil Magnetometer 

Neubauer 

111 


60-00 1 A-03 

Pioneer 5 

Ion Chamber and GM Tube 

Winck ler 

112 j 


60-00 1 A-0 1 

Pioneer 5 

Coincident Cosmic Prop. Ctr. 

Simpson 

112 


65-105A-03 

Pioneer 6 

Cosmic Ray Telescope 

Simpson 

112 


66-075A-06 

Pioneer 7 

Cosmic Ray Telescope 

Simpson 

112 


67-1 2 3A-06 

Pioneer 9 

Cosmic Ray Telescope 

Webber 

112 


65- 105A-05 

Pioneer 7 

Cosmic Ray Anisot. 

McCracken 

113 


66-075A-05 

Pioneer 8 

Cosmic Ray Anisot. 

McCracken 

113 


68-100A-05 

Pioneer 9 

Cosmic Ray Anisot. 

McCracken 

113 


6 7-12 3A-06 

Pioneer 8 

Cosmic Ray Grad. Det. 

Webber 

113 


68-1 00A-O6 

Pioneer 9 

Cosmic Ray Grad. Det. 

Webber 

113 


65-105A-05 

Pioneer 6 

Cosmic Ray Detector 

McCracken 

112 


74-097A-08 

Helios-A 

Cosmic Rav Detector 

Trainor 

113 


76-003A-08 

Helios-B 

Cosmic Ray Detector 

Trainor 

1 14 s 


74-097A-07 

Helios-A 

Cosmic Ray Particles 

Kunow 

114 


76-003A-07 

Helios-B 

Cosmic Ray Particles 

Kunow 

1 14 

Radio Science & 

65- 105A-07 

Pioneer 6 

Celestial Mechanics 

Anderson 

114 

Celestial Mechanics 

65- 105A-04 

Pioneer 6 

2-Frequency Beacon Receiver 

Eshleman 

114 


66-075A-04 

Pioneer 7 

2-Frequency Beacon Receiver 

Eshleman 

115 


6 7- 1 23A-0 3 

Pioneer 8 

2-Frequency Beacon Receiver 

Eshleman 

115 


68-100A-03 

Pioneer 9 

2-Frequency Beacon Receiver 

Eshleman 

115 


74-097A-05 

Helios-A 

Fine-Wave Spectrometer 

Gurnett 

115 


7 6-00 3A-0 5 

Helios-B 

Fine-Wave Spectrometer 

Gurnett 

115 


74-097A-06 

Helios-A 

27 KHz - 3 MHz Radio Wave 

Gurnett 

116 


76-003A-06 

Helios-B 

27 KHz - 3 MHz Radio Wave 

Gurnett 

116 

Interplanetary Particles 

74-097A-12 

Helios-A 

Micrometeoroid Det. Analyzer 

Fechtig 

116 


74-097A-1 1 

Helios-A 

Zodiacal Light Photometer 

Leinert 

116 


76-003 A- 1 1 

Helios-B 

Zodiacal Light Photometer 

Le inert 

116 


ORIGINAL PAGE IS 
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APPENDIX D - DEFINITIONS 


Investigation Discipline - The subject to which an investigation pertains. 

The possible entries are limited, and the NSSDC 
information files can be searched using this field. 

Investigative Program - Code of the cognizant NASA Headquarters office, or 

name of other sponsoring agency program. "CO-OP" 
added to a code indicates a cooperative effort with 
another agency or foreign country. 

NLA - No Longer Affiliated. Used in the spacecraft 

personnel section and occasionally with 
investigations to indicate that the person had 
the specified affiliation at the time of his 
participation in the project, but is no longer 
there. 

NSSDC ID - An identification code used in the NSSDC 

information system. In this system, each 
successfully launched spacecraft and experiment is 
assigned a code based on the launch sequence of the 
spacecraft. Subsequent to 1962, this code (e.g., 

72- 0 12A for the spacecraft Pioneer 10) corresponds 
to the COSPAR international designation. The 
experiment codes are based on the spacecraft code. 
For example, the experiments carried aboard the 
spacecraft 73-0 19A (Pioneer 11) are numbered 

73- 019A-01, 73-019A-02, etc. Each prelaunch 
spacecraft and experiment is also assigned an NSSDC 
ID code based on the name of the spacecraft. Prior 
to launch, for example, the approved NASA launch. 
Solar Mesosphere Explorer, was coded SME. The 
experiments to be carried aboard this spacecraft 
were coded SME -01, SME -02, etc. Once a 
spacecraft is launched, its prelaunch designation 
is changed to a postlaunch one; e.g., Pioneer-G, 
which was launched April 6, 1973, was given the 
NSSDC ID code of 73-0 19A, and the NSSDC spacecraft 
common name of Pioneer 1 1 . 

01 - Other Investigator. 

PI - Principal Investigator. 

PM - Project Manager. 

PS - Project Scientist. 

TL - Team Leader. 

TM - Team Member. 
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TRF 


Technical Reference File. A computerized 
space-investigation-oriented bibliographic 
reference list maintained by NSSDC. Journal 
publications and other documents are cited, and can 
be retrieved by author name, title, or NSSDC ID of 
relevant investigation. Used to keep track of 
descriptive and documentation material, as well as 
to produce bibliographies of certain spacecraft. 

The TRF accession number begins with the letter B 
and contains five digits; for example, B10851. 
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APPENDIX E 

INDEX OF SPACECRAFT AND INVESTIGATIONS 
BY SPACECRAFT NAME AND PRINCIPAL INVESTIGATOR 


* SPACECRAFT NAME 
********************* 

* PRINC. INVEST 


1960 ALPHA 1 
1962 ALPHA RHO 1 
HELIOS 1 
HELIOS 2 
HELIOS-A 

FECHTIG 

GURNETT 

GURNETT 

GURNETT 
KEPPLER 
KUNOW 
LE INERT 
NESS 

NEUBAUER 

NEUBAUER 

ROSENBAUER 

TRAINOR 

HELIOS-B 

GURNETT 

GURNETT 

GURNETT 
KEPPLER 
KUNOW 
LE INERT 
NESS 

NEUBAUER 

NEUBAUER 

ROSENBAUER 

TRAINOR 

MARINER 2 

ANDERSON 
ANDERSON 
COLEMAN, JR. 
NEUGEBAUER 


LAUNCH * 

COUNTRY AND AGENCY DATE ORBIT TYPE * 

*************************************************************** NSSDC ID PAGE 

NAME INVESTIGATION NAME * NO. 

* 


SEE PIONEER 5 
SEE MARINER 2 
SEE HELIOS-A 
SEE HELIOS-B 


FED REP OF GERMANY BMWF 12/10/74 HELIOCENTRIC 

UNITED STATES NASA-OSSA 

MICROMETEOROID DETECTOR AND ANALYZER 
SOLAR WIND PLASMA WAVE 
FINE FREQUENCY, COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 
26.5-KHZ TO 3-MHZ RADIO WAVE 
ENERGETIC ELECTRON AND PROTON DETECTOR 
COSMIC-RAY PARTICLES 
ZODIACAL LIGHT PHOTOMETER 
FLUX GATE MAGNETOMETER FOR AVERAGE FIELDS 
FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS 

SEARCH COIL MAGNETOMETER 

PLASMA DETECTORS 

GALACTIC AND SOLAR COSMIC RAYS 

FED REP OF GERMANY BMWF 01/15/76 HELIOCENTRIC 

UNITED STATES NASA-OSSA 

SOLAR WIND PLASMA WAVE 
FINE FREQUENCY, COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 
50-KHZ TO 2 -MHZ RADIO WAVE 
ENERGETIC ELECTRON AND PROTON DETECTOR 
COSMIC-RAY PARTICLES 
ZODIACAL LIGHT PHOTOMETER 
FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS 
FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS 

SEARCH COIL MAGNETOMETER 

PLASMA DETECTORS 

GALACTIC AND SOLAR COSMIC RAYS 

UNITED STATES NASA-OSSA 08/27/62 VENUS FLYBY 

COSMIC-RAY IONIZATION 
CELESTIAL MECHANICS 
FLUXGATE MAGNETOMETER 
INFRARED RADIOMETER 


74-097A 

106 

74-097A-12 

116 

74-097A-04 

108 

74-097A-05 

115 

74-097A-06 

116 

74-097A-10 

110 

74-097A-07 

114 

74-097A-11 

116 

74-097A-02 

110 

74-097A-01 

111 

74-097A-03 

111 

74-097A-09 

107 

74-097A-08 

113 

76-003A 

106 

7 6-003A-04 

108 

7 6-003A-05 

115 

76-003A-06 

116 

7 6-003A-10 

110 

7 6-003A-07 

114 

7 6-003A-11 

116 

7 6-003A-02 

111 

76-003A-01 

111 

76-003A-03 

111 

76-003A-09 

108 

76-003A-08 

114 

62-04 1A 

27 

62-04 1A-04 

33 

62-04 1A-08 

35 

62-04 1A-03 

31 

62-04 1A-02 

33 


I 
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* LAUNCH * 

* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE * 

★★★★★******************************************************************************* NSSDC ID PAGE 


* 

* 

PRINC. INVEST. 

.NAME INVESTIGATION NAME 

★ 

★ 


NO. 


NEUGEBAUER 

SOLAR PLASMA ANALYZER 


62-041A-06 

30 


VAN ALLEN 

PARTICLE DETECTOR 


62-04 1A-07 

32 

MARINER 

4 

UNITED STATES NASA-OSSA 11/28/64 

MARS FLYBY 

64-077A 

47 


ANDERSON 

CELESTIAL MECHANICS 


64-077A-09 

54 


LEIGHTON 

MARS TV CAMERA 


64-077A-01 

48 


SIMPSON 

COSMIC-RAY TELESCOPE 


64-077A-04 

94 


SMITH 

HELIUM MAGNETOMETER 


64-077A-02 

50 

MARINER 

5 

UNITED STATES NASA-OSSA 06/14/67 


67-060A 

27 


ANDERSON 

CELESTIAL MECHANICS 


67-060A-07 

35 


BRIDGE 

INTERPLANETARY ION PLASMA PROBE FOR 


67-060A-03 

31 



E/Q OF 40 TO 9400 VOLTS 





ESHLEMAN 

TWO-FREQUENCY BEACON RECEIVER 


67-060A-02 

35 


SMITH 

TR1AXIAL LOW FIELD HELIUM MAGNETOMETER 


67-060A-05 

32 

MARINER 

6 

UNITED STATES NASA-OSSA 02/24/69 

MARS FLYBY 

69-014A 

47 


ANDERSON 

CELESTIAL MECHANICS 


69-014A-05 

54 


BARTH 

UV SPECTROMETER 


69-01 4A-04 

50 


KLIORE 

S-BAND OCCULTAT I ON 


69-014A-06 

54 


LEIGHTON 

MARS TV CAMERA 


69-014A-01 

48 


NEUGEBAUER 

TWO-CHANNEL IR RADIOMETER MARS SURFACE 


69-014A-03 

52 



TEMPERATURE 





PIMENTEL 

IR SPECTROMETER 


69-01 4A-02 

52 

MARINER 

7 

UNITED STATES NASA-OSSA 03/27/69 

MARS FLYBY 

69-030A 

47 


ANDERSON 

CELESTIAL MECHANICS 


69-030A-05 

54 


BARTH 

UV SPECTROMETER 


69-030A-04 

51 


KLIORE 

S-BAND OCCULTAT I ON 


69-030A-06 

54 


LEIGHTON 

MARS TV CAMERA 


69-030A-01 

49 


NEUGEBAUER 

TWO-CHANNEL IR RADIOMETER MARS SURFACE 


69-030A-03 

53 



TEMPERATURE 





PIMENTEL 

IR SPECTROMETER 


69-030A-02 

52 

MARINER 

9 

UNITED STATES NASA-OSSA 05/30/71 

AREOCENTRIC 

71-051A 

47 


BARTH 

ULTRAVIOLET SPECTROMETER (UVS) 


71-051 A-02 

51 


HANEL 

INFRARED INTERFEROMETER SPECTROMETER 


71-051A-03 

52 



(IRIS) 





KLIORE 

S-BAND OCCULTAT I ON 


71-051A-08 

54 


MASURSKY 

TELEVISION PHOTOGRAPHY 


71-051A-04 

49 


NEUGEBAUER 

INFRARED RADIOMETER (IRR) 


71-051A-01 

53 

MARINER 

10 

UNITED STATES NASA-OSSA 11/03/73 

MERCURY FLYBY 

73-085A 

19 


BRIDGE 

MEASUREMENT OF PLASMA ENVIRONMENT 


73-085A-03 

19 


BROADFOOT 

EUV SPECTROSCOPY 


73-085A-05 

20 


CHASE, JR. 

TWO-CHANNEL IR RADIOMETER 


73-085A-06 

20 


HOWARD 

S- AND X-BAND RADIO PROPAGATION 


73-085A-02 

20 


MURRAY 

TELEVISION PHOTOGRAPHY 


73-085A-01 

19 


NESS 

FLUXGATE MAGNETOMETERS 


73-085A-04 

19 


SIMPSON 

ENERGETIC PARTICLES 


73-085A-07 

20 


MARINER 

73 

SEE 

MARINER 

10 

MARINER 

11 A 

SEE 

VOYAGER 

1 

MARINER 

77B 

SEE 

VOYAGER 

2 


Ofl:? ;r-iA.lL PAGE !S 
OF POOR QUALITY 
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★ LAUNCH * 

* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE * 

************************************************************************************ NSSDC I D 

* PRINC. INVEST. NAME INVESTIGATION NAME * 

* * 


MARINER JUPITER/SATURN A 
MARINER JUPITER/SATURN B 
MARINER MARS 69A 
MARINER MARS 69B 
MARINER MARS 71 
MARINER R-2 
MARINER VENUS 67 
MARINER VENUS /MERCURY 73 
MARINER- I 

MARINER-J VENUS/MERCURY 
MJS 11 A 
MJS 77B 

OUTER PLANETS A 
OUTER PLANETS B 
P 38 


SEE VOYAGER 1 
SEE VOYAGER 2 
SEE MARINER 6 
SEE MARINER 7 
SEE MARINER 9 
SEE MARINER 2 
SEE MARINER 5 
SEE MARINER 10 
SEE MARINER 9 
SEE MARINER 10 
SEE VOYAGER 1 
SEE VOYAGER 2 
SEE VOYAGER 1 
SEE VOYAGER 2 
SEE MARINER 2 


PIONEER 5 

GREENSTADT 

SIMPSON 

WINCKLER 


UNITED STATES NASA-OSSA 03/11/60 HELIOCENTRIC 

UNITED STATES DOD-USAF 

SEARCH-COIL MAGNETOMETER 
PROPORTIONAL COUNTER TELESCOPE 
ION CHAMBER AND GM TUBE 


60-001A 

60-001A-02 

60-001A-01 

60-001A-03 


PIONEER 6 

ANDERSON 

BRIDGE 

ESHLEMAN 

LEVY 

MCCRACKEN 

NESS 

SIMPSON 

WOLFE 


UNITED STATES NASA-OSSA 12/16/65 HELIOCENTRIC 

CELESTIAL MECHANICS 
SOLAR WIND PLASMA FARADAY CUP 
TWO-FREQUENCY BEACON RECEIVER 
SUPERIOR CONJUNCTION FARADAY ROTATION 
COSMIC-RAY ANISOTROPY 
UNIAXIAL FLUXGATE MAGNETOMETER 
COSMIC-RAY TELESCOPE 
ELECTROSTATIC ANALYZER 


65-105A 

65-105A-07 

65-1 05A-02 

65-105A-04 

65-105A-08 

65-105A-05 

65-105A-01 

65-105A-03 

65-105A-06 


PIONEER 7 

BRIDGE 

ESHLEMAN 

LEVY 

MCCRACKEN 

NESS 

SIMPSON 

WOLFE 


UNITED STATES NASA-OSSA 08/17/66 HELIOCENTRIC 

SOLAR WIND PLASMA FARADAY CUP 
TWO-FREQUENCY BEACON RECEIVER 
SUPERIOR CONJUNCTION FARADAY ROTATION 
COSMIC-RAY ANISOTROPY 
SINGLE -AXIS MAGNETOMETER 
COSMIC-RAY TELESCOPE 
ELECTROSTATIC ANALYZER 


66-075A 

66-075A-02 

66-075A-04 

66-075A-08 

66-075A-05 

66-075A-01 

66-075A-06 

66-075A-03 


PIONEER 


8 

ESHLEMAN 

NESS 


UNITED STATES NASA-OSSA 12/13/67 HELIOCENTRIC 

TWO-FREQUENCY BEACON RECEIVER 
SINGLE-AXIS MAGNETOMETER 


67-123A 

67-123A-03 

67-123A-01 


PAGE 

NO. 


105 

111 

112 

112 

105 

114 

107 

114 
107 
112 
110 
112 

109 

105 

107 

115 
107 
11-3 

110 
112 

109 

105 

115 

110 
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* 

LAUNCH 

★ 



* SPACECRAFT NAME 

COUNTRY AND AGENCY DATE 

ORBIT TYPE * 



************************************************************************************ 

NSSDC ID 

PAGE 

* PRINC. INVEST. NAME 

★ 

INVESTIGATION NAME 

* 

* 


NO. 

SCARF 

PLASMA WAVE DETECTOR 


67-123A-07 

108 

WEBBER 

COSMIC-RAY GRADIENT DETECTOR 


67-123A-0 6 

112 

WOLFE 

ELECTROSTATIC ANALYZER 


67-123A-02 

109 

PIONEER 9 

UNITED STATES NASA-OSSA 11/08/68 

HELIOCENTRIC 

68-100A 

106 

ESHLEMAN 

TWO-FREQUENCY BEACON RECEIVER 


68-100A-03 

115 

MCCRACKEN 

COSMIC-RAY ANISOTROPY 


68-100A-05 

113 

SCARF 

ELECTRIC FIELD DETECTOR 


68-100A-07 

109 

SONETT 

TRIAXIAL MAGNETOMETER 


68-100A-01 

110 

WEBBER 

COSMIC-RAY GRADIENT 


68-100A-06 

113 

WOLFE 

SOLAR PLASMA DETECTOR 


68-100A-02 

107 

PIONEER 10 

UNITED STATES NASA-OSSA 03/03/72 

JUPITER FLYBY 

72-012A 

67 

ANDERSON 

CELESTIAL MECHANICS 


72-012A-09 

75 

BARNES 

QUADRISPHERICAL PLASMA ANALYZER 


72-012A-13 

69 

FILLIUS 

JOVIAN TRAPPED RADIATION 


72-012A-05 

72 

GEHRELS 

IMAGING PHOTOPOLARI METER (IPP) 


72-012A-07 

68 

JUDGE 

ULTRAVIOLET PHOTOMETRY 


72-012A-06 

73 

KINARD 

METEOROID DETECTORS 


72-012A-04 

96 

KLIORE 

S-BAND OCCULTAT I ON 


72-012A-10 

75 

MCDONALD 

COSMIC-RAY SPECTRA 


72-012A-12 

73 

SIMPSON 

CHARGED PARTICLE COMPOSITION 


72-012A-02 

71 

SMITH 

MAGNETIC FIELDS 


72-012A-01 

71 

SOBERMAN 

ASTEROID/METEOROID ASTRONOMY 


72-012A-03 

95 

VAN ALLEN 

JOVIAN CHARGED PARTICLES 


72-012A-1 1 

72 

WEINBERG 

ZODIACAL-LIGHT TWO-COLOR 


72-012A-14 

96 


P HOTOP OLAR I METR Y 




PIONEER 11 

UNITED STATES NASA-OSSA 04/06/73 

SATURN FLYBY 

73-019A 

67 

ACUNA 

JOVIAN MAGNETIC FIELD 


73-019A-14 

71 

ANDERSON 

CELESTIAL MECHANICS 


73-01 9A-09 

75 

BARNES 

QUADRISPHERICAL PLASMA ANALYZER 


73-019A-13 

69 

FILLIUS 

JOVIAN TRAPPED RADIATION 


73-019A-05 

72 

GEHRELS 

IMAGING PHOTOPOLARI METER (IPP) 


73-019A-07 

68 

JUDGE 

ULTRAVIOLET PHOTOMETRY 


73-01 9A-06 

74 

KINARD 

METEOROID DETECTORS 


73-01 9A-04 

96 

KLIORE 

S-BAND OCCULTAT I ON 


73-019A-10 

75 

MCDONALD 

COSMIC-RAY SPECTRA 


73-01 9A-12 

73 

SIMPSON 

CHARGED PARTICLE COMPOSITION 


73-019A-02 

72 

SMITH 

MAGNETIC FIELDS 


73-01 9A-01 

71 

SOBERMAN 

ASTEROID/METEOROID ASTRONOMY 


73-01 9A-03 

95 

VAN ALLEN 

JOVIAN CHARGED PARTICLES 


73-019A-11 

72 

WEINBERG 

ZODIACAL-LIGHT TWO-COLOR 


73-019A-15 

96 


PHOTOPOLARI METRY 




PIONEER VENUS 1 

UNITED STATES NASA-OSSA 05/20/78 

VENUS ORBITER 

78-051A 

27 

BARNES 

SOLAR WIND PLASMA ANALYZER (OPA) 


78-051A-18 

31 

BRACE 

ELECTRON TEMPERATURE PROBE (OETP) 


78-051A-01 

36 

CROFT 

GAS-PLASMA ENVIRONMENT -DUAL FREQUENCY 


78-051A-03 

35 


EXPERIMENT (OGPE) 




EVANS 

GAMMA BURST DETECTOR (OGBD) 


78-051A-05 

33 

KEATING 

ATMOSPHERIC DRAG (OAD) 


78-051A-19 

36 

KLIORE 

RADIO OCCULTAT I ON (ORO) 


78-051A-20 

35 

KNUDSEN 

RETARDING POTENTIAL ANALYZER (ORPA) 


78-051A-07 

31 

NIEMANN 

NEUTRAL MASS SPECTROMETER (ONMS) 


78-051A-11 

36 

PETTENGILL 

RADAR MAPPER (ORAD) 


78-051A-02 

35 

PHILLIPS 

INTERNAL DENSITY DISTRIBUTION (OIDD) 


78-051A-23 

36 

RUSSELL 

MAGNETOMETER (OMAG) 


78-051A-12 

32 
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* 

LAUNCH 



* 



* SPACECRAFT NAME 

COUNTRY AND AGENCY DATE 

ORBIT TYPE 

* 



************************************************************************************ 

NSSDC ID 

PAGE 

* PRINC. INVEST. NAME 

* 

INVESTIGATION NAME 



* 

* 


NO. 

SCARF 

ELECTRIC FIELD DETECTOR (OEFD) 




78-051A-13 

31 

SHAPIRO 

CELESTIAL MECHANICS (OCM) 




78-051A-21 

35 

STEWART 

PROGRAMMABLE ULTRAVIOLET SPECTROMETER 




78-051A-15 

33 


(OUVS) 






TAYLOR 

INFRARED RADIOMETER (OIR) 




78-051A-1 6 

34 

TAYLOR, JR. 

ION MASS SPECTROMETER 1-60AMU (OIMS) 




78-051A-17 

32 

TRAVIS 

CLOUD PHOTOPOLARIMETER 




78-051A-06 

30 

WOO 

ATMOSPHERIC AND SOLAR CORONA TURBULENCE 




78-051A-22 

37 


(OTUR) 






PIONEER VENUS 1978 

SEE PIONEER VENUS 2 






PIONEER VENUS 1978 

SEE PIONEER VENUS PROBE LRG 






PIONEER VENUS 1978 

SEE PIONEER VENUS PROBE SMI 






PIONEER VENUS 1978 

SEE PIONEER VENUS PROBE SM2 






PIONEER VENUS 1978 

SEE PIONEER VENUS PROBE SM3 






PIONEER VENUS 1978 ORBIT SEE PIONEER VENUS 1 






PIONEER VENUS 2 

UNITED STATES NASA-OSSA 08/08/78 

VENUS 

PROBE 


78-078A 

27 

TAYLOR, JR. 

ION MASS SPECTROMETER (BIMS) 




78-078A-02 

32 

VON ZAHN 

NEUTRAL MASS SPECTROMETER (BNMS) 




78-078A-03 

36 

PIONEER VENUS ORBITER 

SEE PIONEER VENUS 1 






PIONEER VENUS PROBE LRG 

UNITED STATES NASA-OSSA 08/08/78 

VENUS 

PROBE 


78-078D 

28 

BOESE 

INFRARED RADIOMETER (LIR) 




78-078D-05 

34 

COUNSELMAN 

DIFFERENTIAL LONG BASELINE 




78-078D-09 

39 


INTERFEROMETER (DLBI ) 






CROFT 

ATMOSPHERIC PROPAGATION (MPRO) 




78-078D-11 

38 

HOFFMAN 

NEUTRAL PARTICLE MASS SPECTROMETER 




78-078D-06 

36 


(LNMS) 






KNOLLENBERG 

CLOUD PARTICLE SIZE SPECTROMETER (LCPS) 




78-078D-03 

40 

OYAMA 

GAS CHROMATOGRAPH (LGC) 




7 8-07 8D-04 

40 

RAGENT 

NEPHELOMETER (LN) 




78-078D-02 

37 

SEIFF 

ATMOSPHERIC STRUCTURE (LAS) 




78-078D-01 

38 

TOMASKO 

SOLAR FLUX RADIOMETER (LSFR) 




78-078D-07 

40 

PIONEER VENUS PROBE SMI 

UNITED STATES NASA-OSSA 08/08-/78 

VENUS 

PROBE 


78-078E 

28 

COUNSELMAN 

DIFFERENTIAL LONG BASELINE 




78-078E-03 

39 


INTERFEROMETER (DLBI) 






CROFT 

ATMOSPHERIC PROPAGATION (MPRO) 




78-078E-07 

39 

RAGENT 

NEPHELOMETER (SN) 




78-078E-02 

37 

SEIFF 

ATMOSPHERE STRUCTURE (SAS) 




78-078E-01 

38 

SUOMI 

NET FLUX RADIOMETER (SNFR) 




78-078E-04 

34 

WOO 

ATMOSPHERIC TURBULENCE (MTUR) 




78-078E-06 

37 

PIONEER VENUS PROBE SM2 

UNITED STATES NASA-OSSA 08/08/78 

VENUS 

PROBE 


78-078F 

28 

COUNSELMAN 

DIFFERENTIAL LONG BASELINE 




78-078F-0?* 

39 


INTERFEROMETER (DLBI) 






CROFT 

ATMOSPHERIC PROPAGATION (MPRO) 




78-078F-07 

39 

RAGENT 

NEPHELOMETER (SN) 




78-078F-02 

37 

SEIFF 

ATMOSPHERIC STRUCTURE (SAS) 




78-078F-01 

38 

SUOMI 

NET FLUX RADIOMETER (SNFR) 




78-078F-04 

34 

WOO 

ATMOSPHERIC TURBULENCE (MTUR) 




78-078F-06 

37 
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NO. 

PIONEER VENUS PROBE SM3 

UNITED STATES NASA-OSSA 08/08/78 

VENUS PROBE 

78-078G 

28 

COUNSELMAN 

DIFFERENTIAL LONG BASELINE 


78-078G-03 

39 


INTERFEROMETER (DLBI) 




CROFT 

ATMOSPHERIC PROPAGATION (MPRO) 


78-078G-07 

39 

RAGENT 

NEPHELOMETER (SN) 


78-078G-02 

38 

SEIFF 

ATMOSPHERIC STRUCTURE (SAS) 


78-078G-01 

38 

SUOMI 

NET FLUX RADIOMETER (SNFR) 


78-078G-04 

34 

WOO 

ATMOSPHERIC TURBULENCE (MTUR) 


78-078G-06 

37 

PIONEER- A 

SEE PIONEER 6 




PIONEER-B 

SEE PIONEER 7 




PIONEER-C 

SEE PIONEER 8 




PIONEER-D 

SEE PIONEER 9 




PIONEER-F 

SEE PIONEER 10 




PIONEER-G 

SEE PIONEER 11 




VENERA 9 DESCENT CRAFT 

U.S.S.R. SAS 06/08/75 

VENUS LANDER 

75-050D 

29 

UNKNOWN 

PANORAMIC TELEPHOTOMETER FOR SURFACE 


75-050D-01 

30 


IMAGERY 




VENERA 10 

U.S.S.R. UNKNOWN 06/14/75 

VENUS ORBITER 

75-054A 


UNKNOWN 

PANORAMIC CLOUD CAMERA 


75-054A-01 


VENERA 10 DESCENT CRAFT 

U.S.S.R. UNKNOWN 06/14/75 

VENUS LANDER 

75-054D 

29 

UNKNOWN 

PANORAMIC TELEPHOTOMETER FOR SURFACE 


75-054D-01 

30 


IMAGERY 




VENERA 13 DESCENT CRAFT 

U.S.S.R. SAS 10/30/81 

VENUS LANDER 

81-106D 

29 

UNKNOWN 

PANORAMIC TELEPHOTOMETER FOR SURFACE 


81-106D-01 

30 


IMAGERY 




VENERA 14 DESCENT CRAFT 

U.S.S.R. SAS 11/04/81 

VENUS LANDER 

81 -11 0D 

29 

UNKNOWN 

PANORAMIC TELEPHOTOMETER FOR SURFACE 


81-110D-01 

30 


IMAGERY 




VENUS 9 

SEE VENERA 9 




VENUS-67 

SEE MARINER 5 




VIKING 1 LANDER 

UNITED STATES NASA-OSSA 08/20/75 

MARS LANDER 

75-075C 

48 

ARVIDSON 

LANDER IMAGING 


75-075C-06 

50 

BIEMANN 

MOLECULAR ANALYSIS 


75-075C-04 

57 

HARGRAVES 

MAGNETIC PROPERTIES 


75-075C-10 

58 

KLEIN 

BIOLOGY 


75-075C-03 

58 

MICHAEL, JR. 

LANDER RADIO SCIENCE 


75-075C-11 

55 

NIER 

ENTRY SCIENCE ATMOSPHERIC STRUCTURE 


75-075C-02 

56 

NIER 

ENTRY SCIENCE NEUTRAL ATMOSPHERIC 


75-075C-12 

56 


COMPOSITION 




NIER 

ENTRY SCIENCE IONOSPHERIC PROPERTIES 


75-075C-14 

56 

TILLMAN 

METEOROLOGY 


75-075C-07 

57 

TOULMIN, 3RD 

INORGANIC ANALYSIS 


75-075C-13 

57 

VIKING 1 ORBITER 

UNITED STATES NASA-OSSA 08/20/75 

AREOCENTRIC 

75-075A 

47 
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* 
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ORBIT TYPE 

★ 
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CARR 

ORBITER IMAGING 



75-075A-01 

49 

FARMER 

MARS ATMOSPHERIC WATER DETECTION (MAWD) 



75-075A-03 

55 

KIEFFER 

INFRARED THERMAL MAPPING ( IRTM) 



75-075A-02 

53 

MICHAEL, JR. 

ORBITER RADIO SCIENCE 



75-075A-04 

54 

VIKING 2 LANDER 

UNITED STATES NASA-OSSA 09/09/75 

MARS LANDER 


75-083C 

48 

ANDERSON 

SEISMOLOGY 



75-083C-08 

59 

ARVIDSON 

LANDER IMAGING 



75-083C-06 

50 

BIEMANN 

MOLECULAR ANALYSIS 



75-083C-04 

57 

HARGRAVES 

MAGNETIC PROPERTIES 



75-083C-10 

58 

KLEIN 

BIOLOGY 



75-083C-03 

58 

MICHAEL, JR. 

LANDER RADIO SCIENCE 



75-083C-11 

55 

NIER 

ENTRY SCIENCE ATMOSPHERIC STRUCTURE 



75-083C-02 

56 

NIER 

ENTRY SCIENCE NEUTRAL ATMOSPHERIC 



75-083C-12 

56 


COMPOSITION 





NIER 

ENTRY SCIENCE IONOSPHERIC PROPERTIES 



75-083C-1 4 

56 

SHORTHILL 

PHYSICAL PROPERTIES 



75-083C-01 

57 

TILLMAN 

METEOROLOGY 



75-083C-07 

57 

TOULMIN, 3RD 

INORGANIC ANALYSIS 



75-083C-13 

58 

VIKING 2 ORBITER 

UNITED STATES NASA-OSSA 09/09/75 

AREOCENTRIC 


75-083A 

48 

CARR 

ORBITER IMAGING 



75-083A-01 

49 

FARMER 

MARS ATMOSPHERIC WATER DETECTION (MAWD) 



75-083A-03 

55 

KIEFFER 

INFRARED THERMAL MAPPING (IRTM) 



75-083A-02 

53 

MICHAEL, JR. 

ORBITER RADIO SCIENCE 



75-083A-04 

55 

VIKING-A LANDER 

SEE VIKING 2 LANDER 





VIKING-A ORBITER 

SEE VIKING 2 ORBITER 





VIKING-B LANDER 

SEE VIKING 1 LANDER 





VIKING-B ORBITER 

SEE VIKING 1 ORBITER 





VIKNG-A 

SEE VIKING 2 ORBITER 





VIKNG-B 

SEE VIKING 1 ORBITER 





VOYAGER 1 

UNITED STATES NASA-OSSA 09/05/77 

SATURN FLYBY 


77-084A 

67 

BRIDGE 

PLASMA SPECTROMETERS 



77-084A-06 

70 

BROADFOOT 

ULTRAVIOLET SPECTROSCOPY 



77-084A-04 

74 

HANEL 

INFRARED SPECTROSCOPY AND RAD I OMETRY 



77-084A-03 

74 

KRIMIGIS 

LOW-ENERGY CHARGED PARTICLE ANALYZER AND 


77-084A-07 

70 


TELESCOPE 





NESS 

TRIAXIAL FLUXGATE MAGNETOMETERS 



77-084A-05 

71 

SCARF 

PLASMA WAVE (.01-56 KHZ) 



77-084A-13 

70 

SMITH 

IMAGING 



77-084A-01 

68 

STONE 

HIGH- AND MODERATELY LOW-ENERGY 



77-084A-08 

73 


COSMIC-RAY TELESCOPE 





TYLER 

RADIO SCIENCE TEAM 



77-084A-02 

75 

WARWICK 

PLANETARY RADIO ASTRONOMY 



77-084A-10 

76 

VOYAGER 2 

UNITED STATES NASA-OSSA 08/20/77 

SATURN FLYBY 


77-076A 

68 

BRIDGE 

PLASMA SPECTROMETERS 



77-07 6A-06 

70 

BROADFOOT 

ULTRAVIOLET SPECTROSCOPY 



77-076A-04 

74 

HANEL 

INFRARED SPECTROSCOPY AND RAD I OMETRY 



77-076A-03 

74 

KRIMIGIS 

LOW-ENERGY CHARGED PARTICLE ANALYZER AND 



77-076A-07 

70 


TELESCOPE 
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************************************************************************************ NSSDC ID PAGE 
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LANE 

NESS 

SCARF 

SMITH 

STONE 

TYLER 

WARWICK 


MULTIFILTER PHOTOPOLARI METER, 
2200-7300 A 

TRIAXIAL FLUXGATE MAGNETOMETERS 
PLASMA WAVE (.01-56 KHZ) 

IMAGING 

HIGH- AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 
RADIO SCIENCE TEAM 
PLANETARY RADIO ASTRONOMY 


77-076A-11 76 

77-076A-05 71 

77-07 6A-13 70 

77-07 6A-01 69 

77-076A-08 73 

77-076A-02 75 

77-076A-10 76 


ORIGINAL PAGE IS 
OF POOR QUALITY 



